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PREFACE. 


Tn  pre|)aring  the  following  pages  for  the  press,  I  have 
endeavoured  to  write,  as  a  Student,  to  Students;  in 
this  way  I  hope  I  have  been  enabled  more  thoroughly 
to  meet  the  wants  of  Students  preparing  for  the  various 
Final  Examinations  throughout  the  Kingdom.  The 
present  book  is  intended  to  replace  a  small  book  I 
published  some  years  ago,  but  is  to  be  regarded  as 
essentially  different  in  all  res]iects.  It  is  intended  to 
be  sufficient  for  the  various  Higher  I'^xamiuations,  as 
well  as  for  those  of  less  severity,  aiid  especially  is  it 
intended  for  those  Ivxamiiuitions  that  require  actual 
operations  on  the  dead  ])ody  as  part  of  the  Final  or 
Pass  l'"-xamiiiation.  T  liave  used  every  effort  to  niaki; 
it  as  complete  as  possi])le,  but  it  ha,s  l)een  very 
hurriedly  i)ut  together,  and  it  is  possible  tliat  souie 
pc)ints  juay  have  be(!n  omitt(!d  ;  foi'  Lliese,  and  all  (>rrors 
in  the,  })ook,  I  would  humbly  cra.ve  tlu;  nsader's  panloii. 
J  he  Lamct^  in  its  kind  and  ra,voura,ble  rciview  of  my 
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first  book,  drew  attention  to  some  points  wherein  it 
was  deficient-chiefly  in  relation  to  'Surface  Anatomy  ' 
I  trnst  the  present  book  is  less  deficient  in  that  respect, 
but  there  are  some  things  that  cannot  be  learned 
except  beside  the  living,  or  dead,  body.     I  Jiave 
certainly  pointed  out   the  special   relations  of  the 
various  important  bony  points  that  can  be  felt,  or 
seen,  on  the  .surface  of  the  body,  but  to  learn 'the 
Surface  Anatomy  properly,  the  Student  raust  have  the 
actual  body  beside  him  to  see  and  feel  for  himself. 

My  thanks  are  specially  due  to  Professor  Chiene 
who,  with  characteristic  kindness,  has  permitted  me  to 
make  use  of  any  part  of  his  lectures  bearing  on  the 
subjects  discussed  in  this  book.  In  many  parts  of 
the  book  he  will  discover  the  reflection  of  his  own 
teaching,  for  it  is  to  him  that  I  am  indebted  for  what 
knowledge  of  the  Principles  of  Surgery  I  possess,  and 
I  am  glad  to  take  this  opportimity  of  acknowledging 
that  indebtedness. 

The  name  of  the  boolc  requires  a  few  words,  not  by 
way  of  apology,  but  by  way  of  explanation.  It  has  at 
least  the  advantage,  s,.  far  as  I  am  aware,  of  being 
original.  The  name,  Sargkcd  Anaiom>i,  is  a  bad  oiZ 
It  seems  to  indicate  that  the  ordinary  dissecting-room 
Anatomy,  and  the  Anatomy  required  in  Surgery,  are  two 
dilferent  things;  now,  tliis  is  a  great  mistake,  for  all 
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Anatomy  is  Surgical.  In  talking  over  the  matter  with 
my  friend,  Mr  W.  F.  Grier,  and  explaining  to  him  my 
views  on  this  question,  after  several  unsuccessful 
attempts  to  please  me,  he  at  last  struck  on  the  name 
placed  at  the  beginning  of  this  hook.  I  looked  at  it 
from  all  points  of  view,  and  gradually  came  to  the 
conclusion,  that,  on  the  whole,  it  was  perhaps  the  best 
title  we  could  find.  We  have  already  such  books  as 
Tim  Anatomy  of  Melanchohj  and  The  Anatomy  of 
Dninl-enness,  why  not  have  the  Anatomy  of  Surgery 
as  well?  At  first  I  was  rather  inclined  to  name  it 
The  Surgery  of  the  Dissecting-room,  but  I  was  afraid 
that  the  latter  part  of  this  name  might  frighten  certain 
timid  Students,  and  thus  spoil  the  sale  of  the  book,  as 
well  as  being  a  great  loss  to  the  Students  in  question. 

The  greater  number  of  the  engravings  are  original 
—most  of  tliem  being  prepared  from  rough  sketches  by 
the  Author;  but  for  their  elaboration  and  execution  ■ 
I  must  express  my  thanks  to  Mr  D.  T.  Turnl)u]l,  who 
has  engraved  all  the  plates,  with  but  live  exceptions. 
T  must  also  express  my  thanks  to  Messrs  Longmans, 
rirenn,  k  Co.  for  permission  to  insert  2s'os.  41  and  42, 
and  to  Professor  Cunningham  iox  permission  to  insert 
Nos.  ;-)!)  and  GO,  as  well  as  to  his  i'ul)lishers  (Messrs 
^raclacldan  A;  Stewart)  for  the  ntady  and  courteous 
manner  in  whicli  they  funiislied  tlic  necessary  electro- 
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types.  If  at  times,  in  tlie  drawings,  I  have  sacrificed 
strict  scientific  accuracy,  for  the  sake  of  impressing 
special  points  on  the  Student's  mind,  I  must  be 
excused,  for  what  is  the  use  of  engravings  imless  they 
imjpress  the  idea  they  are  intended  to  convey,  and 
teach  some  practically  useful  fact. 

I  have  tried,  as  far  as  possible,  to  '  give  honour  to 
whom  honour  is  due,'  and  many  familiar  names  wiU 
be  fomid  throughout  the  body  of  the  work,  associated 
with  special  facts.  For  the  rest  I  need  only,  in  a 
general  way,  acknowledge  my  indebtedness  to  the 
standard  works  of  Anatomy  and  Surgery  of  the  day, 
without  further  specifying  the  works  in  question. 

J.  M'L. 


Edinburgh,  Maij  1SS7. 
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NoTE.-/  jo„/rf  iaie  this  offiorUoUty  0/ thankine  }.  T.  Tiubles,  Esq., 
Melton-Mo^vbray,  zvlw  kindly  sent  vie  a  -very  complete  list  0/ 
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CHAPTER  I. 

ANEURISM.  ■ 

In  introducing;-  the  ,-Lilijcrt  uf  liL^atuiv  of  avterics.  I 
jii'Ojjo.se  to  say  a  few  woi'ils  rdiicciaiiii!^-  jiiieiu'ism  and 
its  treatment.  An  Ainurisni  may  he  dotined  as  a, 
t.uiiiour  containing  lilood.  eitlicr  tlnitl  or  coagulated, 
ronnuunicatiiig  with  tlie  cavity  ot  an  artery.  Mit 
I^RicnSRN  tliiis  chtssihes  tlie  diircrent  ror]ns  : — 
I.  Fusiform — Tiuii:. 

11.  SACCUr.A'I'KO. 

(n)  'iVue. 
(//)  l'al.-<o. 

( 1 )  (■irritm'^criheil. 

(•1)  Diffii^i'd. 

rrr.  'Disskctixo. 

^  irsoid  ;incurisiii.  ;uid  arterio-N-eiions  anenrisni  not, 
iii''liidi'd  ill  this  i-hi>silira,tiiiii.  lAjriiierly  a,  Inir  aiicii- 
risni  inisiiit,  dnc  wilder  w;il|  was  rDiiiicil  hy  ;dl  iJie 
ihrcf^  coals  1. 1  tlir  vi'ss(d  ;  .'is  ;i,  rule,  it  nic'iiis  ;iii 

ancurisHi  whnsi'  w;ill  is  tdrined  liy  niic  nr  more  oi'  the 
arterial  coats. 

I.  Fusiform  nv  Tubular  A  liriuism  coiisisis  nt  all 
ci|u;d  expansiuii  of        llui  coals  nt  t-lic  vessel  lliidugli- 
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out  its  entire  circumference  ;  tliis  j'orm  is  mo.«t 
frequently  met  Avitli  in  tlie  arcli  of  tire  aorta. 

II.  Sacculated  Aneurisnr  means  a  tumour  snrinoino- 

/IT  -I-        o  n 

from  tlie  side  of  an  artery,  or  from  a  tubular  anem-ism, 
witli  the  interior  of  wlxicli  it  communicates  by  a  narrow 
opening  called  tlie  moutli  of  tlie  sac.  (a)  In  true 
sacculated,  tlie  sac  wall  is  formed  by  aU  the  coats  of 
the  vessel ;  {h)  in  false  sacculated,  the  internal  or 
middle  coat  or  both  are  delicient,  and  the  wall  of  the 
sac  tlLcrefore  is  formed  by  the  outer  and  middle  coats 
oi\\j,  or  else  by  the  outer  coat  alone.  To  this  latter 
condition  the  name  of  circumscribed  fcdse  aneurism  is 
sometimes  applied  :  diffused  false  aneurism  means  that 
the  sac  of  the  aneurism  is  not  formed  by  the  coats  of 
tlie  artery  at  all,  but  by  the  tissues  outside  the  vessel  : 
the  Ijlood  being  either  confined  by  tlie  condensed 
tissues  of  the  part  into  a  circumscribed  tumour  or  else 
widely  diffused  in  the  loose  cellular  tissue. 

III.  Dissecting  Aneurism. — In  tins  ibrm  the  internal 
coat  of  the  artery  becomes  eroded,  or  an  atheromatous 
abscess  bursts,  and  tlie  blood  makes  its  way  througli 
tlie  ulcer  or  erosion  and  burrows  between  the  coats  of 
the  vessel.  As  a  result  of  this  it  may  either  bursi 
through  all  the  coats  and  be  elTused  into  the  surround- 
ing tissues,  or,  if  tlie  external  coat  be  strong  enough  to 
resist  tlie  rupture,  the  lilood  travels  along  between  tlie 
coats  for  some  distance,  and  again  opens  into  the  cavity 
of  tlie  artery;  or,  thirdly,  it  may  form  a  sac  in  the 
middle  coat,  whicii  may  remain  for  a  time  unaltered, 
liut  which  will  probably  at  last  burst  externally. 

Various  other  methods  of  classification  are  adopted 
by  dill'erent  writers,  ej]..  some  divide  aneurisms  simply 
into — (1)  True,  where  the  sac  wall  is  formed  by  one 
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(ir  iiiorc.  of  tlio  coats  of  tlio  vessel,  lliis  I'oriii  boliii; 
associated  witk  disease  of  the  artery.  (2)  False,  wlicre 
the  tissues  uutsiile  the  vessel  form  the  sac  wall,  tliis 
form  being  caused  by  a  wound  of  tlic  artery,  or  else 
the  bursting  of  a  true  aneurism.  Others  again  divide 
them  into — (1)  Spontaneous  (due  to  disease).  (2)  Trau- 
matic (from  injury,  as  a  wound  penetrating  from  tlie 
surface,  strain  or  bruise  without  wound,  fractured  bone 
penetrating  the  vessel).  (3)  Arterio  -  venous.  (4) 
Cirsoid. 

Arterio-venous  Aneurism  is  usually  caused  by  a 
wound  implicating  an  artery  and  some  neighbouring 
vein ;  in  some  rare  cases  it  may  arise  from  disease. 
Of  tliis  condition  there  are  two  form.s— (1)  Anenrisrnal 
rari.i'. — In  this  form  the  wounded  arterj-  and  vein 
ha\-e  adliored  closely,  and  the  inilammatory  exudation 
rauscd  by  tlie  injury  has  fi.xed  tliem  in  this  position, 
and  at  each  pulsation  a  jet  of  arterial  blood  is  projected 
direrthj  into  the  vein,  dilating  it  and  causing  incom- 
petence of  its  valves  and  gradually  leading  to  a  varicose 
condition  of  the  neighbouring  veins,  both  superficial 
and  deep.  The  veins  become  tortuous,  thickened,  and 
may  pulsate,  but  there  is  no  formation  of  a  real  aneu- 
rism. (2)  \'o)-lc,>f<c  aneurism  consists  in  the  formation 
of  an  aneurism  from  the  yielding  of  the  cementing 
lymph,  the  sac  of  which  communicates  with  l)oth  the 
artery  and  vein,  the  Ijjdod  Innng  projecti'd  from  ilir 
artery  Un-oiajl,  11, r  .-.■ar  into  the  vein,  dila.ting  it  as  in 
ancurismal  vari.x.  \',y  fa,r  the  inost  fre(|uent  ca,use  ol' 
arterio-venous  aneurism  is  the  unskilful  iierformnncc  of 
venesection  at  the  bend  of  the  elbow,  resulting  in  the 
sinndtancons  wounding  of  Ihc  ln'achial  artci'v  and  llic 
median  hasilic  vi'in  :  il   is  Imt  rarely  srcii  iKiw-a-days. 
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since  this  operation  is  not  olten  performed,  and  on])- 
hj'-  Burgeons.  k^\y  ]:)unctured  wound,  however,  raay 
cause  it,  c.ij.  from  small  shot,  or  a  spicule  of  bone  in 
eojnminuted  fracture. 

Cirsoid  Aneurism  and  Aneurism  by  Anastomosis. 
— These  conditions  result  from  the  simultaneous  elonya- 
tion  and  dilatation  of  arteries  with  thinnint;-  of  their 
coats,  especially  the  middle,  so  tliat,  in  structure,  they 
come  to  resemble  veins ;  when  large  vessels  are  affected 
it  is  called  cirsoid  aneurism,  but  when  the  smaller 
arteries,  capillaries  and  veins  are  involved  it  is  ]<nown 
as  aneurism  by  anasfomosi-^.  The  arteries  most  fre- 
quently aifected  are,  the  superficial  teni]ioi'al.  posterior 
auricular  and  occipital. 

Causes  of  Aneurism. — Anytliing  that  destro\-s  the 
bidance  between  the  expansive  force  of  the  circulation, 
and  the  reaction  of  the  arterial  wall  :  or,  in  other  words, 
whatever  increases  the  blood  pressure  on  the  one  liand, 
or  reduces  the  resisting  force  of  the  arterial  walls  on 
the  other,  as  thinnino-  of  their  coats  or  diminished 
resiliency.  It  is  specially  apt  to  occur — (1)  In  large 
vessels,  because  atheroma  (the  chief  predisposing  cause) 
is  a  disease  of  tlie  large  arteries  :  (2)  in  places  subjected 
to  great  strain,  e.g.  the  axillary  artery  in  sailors,  pro- 
bably from  climbing,  hanging  by  their  arms,  &c.  : 
(3)  wliere  large  arteries  bond  or  bifurcate,  because  the 
pressure  is  greatest  at  these  points,  e.g.  the  innominate, 
bifurcation  of  the  counuon  carotid,  and  jiopliteal.  (a) 
PHEnisi'OsiNfi  (.wu.sKs. — Auytliiug  that  gives  ri.se  to 
a /oc(y/ weakness  of  the  vessel  Avail.  'I'he  great  predis- 
posing cause  is  atheroma,  but  syphilis,  gout,  rheuma- 
tism, Ilright's  disease  of  the  kidney  (especially  the 
graiudar  contracted  iorni)  abuse  of  alcDliol.  intemper- 
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;iucu  ami  \ii;e  ut'  every  I'orin,  are  also  importaiii 
preilisposiiig  eauses  ;  and  all  the  more  so  because  many 
of  these  couditioiis  are  aeconipaiiied  with  hypertrophy 
of  the  loft  ventricle,  so  tliat  not  only  is  the  vessel  wall 
weakened,  hnt  the  hlood  pressure  is  increased  as  well. 
All  occupations  where  sudden  and  severe  elibrts  are 
required  irregnlarl ij,  as  in  .soldiers,  sailors,  and  hunts- 
men ;  it  is  said  to  be  most  eoninion  between  the  ages 
of  thirty  and  fortj*.  {h)  Exc'iTiN(.i  causes. — Wounds 
or  blovv.s,  sudden  strains,  irregular  vascular  excitement, 
as  from  violent  exercise  or  emotion,  fits  of  anger,  &c., 
in  peojilc  of  a  certain  age,  say  above  fifty. 

Symptoms  of  Aneurism.  —  Tlie  more  important 
symptoms  are — (1)  the  presence  of  a  pulsating  tumour 
near  the  course  of  some  blood  A'essel,  and  which  cannot 
1)0  pulled  away  from  the  vessel ;  (l')  pressure  on  the 
artery  above  arrests  the  pulsations  of  the  tumour  and 
causes  it  to  subside,  but  when  the  pressure  is  removed 
it  ]-ehls  again,  often  with  a  thrill ;  pressure  on  the 
artery  below  Avill  cause  it  to  become  larger  and  more 
tense;  ('^)  the  ])ulsation  is  expansile,  the  tumour 
enlarging  in  all  directions,  and  not  a  mere  ujjheaval  ■, 
(4)  lessening  of  the  Ibrcc  of  the  i>Trlse  in  the  vessel 
beyond  the  aneurism  :  (;"))  pressure  effects,  e.r/.  pain  of 
an  intermittent  character,  muscular  weakness,  icdcnia 
fronr  ]iressure  on  the  veins  ;  (fi)  limit,  often  loud  and 
rasping.  Xotc,  tliat  ma,ny  of  tliese  signs  will  be  absent 
in  coii.solidation. 

Diagnosis.  —  ft  jnust   he   distinguished  from--(rO 

TuMOIJliS     IN-     TIIK     I'OUU.SK     nv     \,\\{V.V,  AwYVAUKS. 

(I)  'I'licsc  ina,y  lie  jiulhid  away  iVmn  the  vessel  ;  (!')  the 
pulsation  i-^  mil,  i:\p;uisilc  a,nil  unifunn,  but  is  merely 
a.  rise  iiihI    full   uf  the   wlmli;   lunid'ii';  (."i)  flic  usnal 
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absence  of  a  bruit ;  (4)  au  auev;iisiu  tends  tu  become 
liarder  day  by  day,  whereas  au  abscess  tends  to  become 
softer;  (5)  all  nioveuieut  is  stopjied  at  once  by  pres- 
sure on  tlie  proximal  side  of  the  tumour,  and  returns 
at  once  as  strongly  as  ever  Avlien  the  pressure  is 
removed ;  in  an  aneurism  the  pulsation  returns  gradu- 
i-dJy,  and  does  not  attain  its  full  force  for  a  few  seconds. 
{b)  Pulsatile  Tumours  op  Bone.  —  (1)  Bruit  less 
marked  or  Avanting ;  (2)  the  pulsation  is  more  sudden, 
less  expansile,  and  equally  forcible  at  all  parts  of  the 
tumour ;  in  an  aneurism  there  is  a  line  of  more  rapid 
and  thrilling  pulsation  in  the  course  of  the  vessel ; 
(3)  examination  of  the  neighbouring  bone  :  an  aneu- 
rism eats  through  the  bone,  and  one  may  feel  the  edges 
tif  the  hole,  a  pulsatile  tumour  growing  from  a  bone 
usually  expands  it,  so  that  one  may  be  able  to  feel  a 
thin  shell  of  bone  covering  the  tumour  ;  (4)  signs  of 
cancer  elsewhere,  c.y.  in  the  kidney  giving  rise  to 
Inematuria,  and  in  all  probability  a  well  marked 
'  cancerous  cachexia.' 

Progress  of  Aneurism. — (1)  It  may  remain  stationary: 
('2)  increase  in  size  :  tlie  rate  of  increase  depends  on  its 
position  and  the  si/e  of  the  mouth  of  the  sac.  K\isilbriii 
increase  slowly  ;  but  the  nai'rower  the  mouth  of  the  sac. 
the  greater  the  pressure  on  its  walls,  the  more  rapid 
its  growth,  and  the  greater  the  tendency  to  burst. 
This  increase  in  size  "ives  rise  to  pressure  symi'TOMs 
— veins  are  closed  causing  onleuia,  verves  expanded, 
thinned,  or  irritated,  e.g.  the  superior  laryngeal,  causing 
a  peculiar  brassy  persistent  cough  ;  tlie  inferior  or 
recurrent  laryngeal  causing  spasmodic,  closure  of  the 
glottis,  necessitating  the  ])orrormancc  ol'  tracheotomy  : 
I  In;  h  unk  nf  ilic  syni oat licl ic  in  \\\v  neck  giving  rise  In 
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ryu  syiuptoiii.s  :  ini/sr/c--<  stretched  and  WiusteLl,  houex 
eroded  and  absorLed  :  n-soij/iar/tis  or  trachea  pressed 
on  eausiug  a  diflicultv  in  swallowing  or  Ijreatliing. 

liupture  of  the  sac  and  death  from  luemorrliagc, 
either  externally  or  internally  as  into  .joints,  pericardiuni 
and  plenral  cavity.  (4)  Spontaneous  cure — ■{'()  by 
coacjulation  of  the  blootl  in  the  sac,  due  to  some 
temporary  retardation  of  the  How,  as  from  the  growth 
of  the  aneurism  causing  pressure  on  the  arteiy  feeding 
it,  escape  of  a  piece  of  clot  causing  embolism  beyond 
the  aneurism,  displaced  clot  plugging  the  mouth  of  the 
artery  leaving  the  aneurism,  or  a  clot  washed  down 
into  the  feeding  artery  from  some  aneurism  liigher  np. 
(b)  Suppuration  and  sloughing  of  the  sac,  provided  the 
communication  between  the  aneurism  and  the  sac  is 
closed  up  before  the  abscess  bursts  :  if  not  it  may 
speedily  cause  fatal  ha'morrhage.  (c)  It  is  believed 
by  some  Surgeons  that  an  aneurism  may  be  cured 
spontaneously  by  intlammation  of  the  sac  without 
suppuration. 

In  tlie  first  form  of  spontaneous  cure  there  is 
gradual  deposition  of  laminated  dot,  whiidi.  tends  t(.) 
restore  the  resisting  fiirc(;  of  the  wall  ol'  the  vcssl'I. 
Tlie  outer  ]iart  of  tlie  clot  dc/irc  r/n/^)  consists  ot" 
numerous  layers  of  fibrin,  and  is  lirndy  attached  to  the 
wall  of  the  aneurism;  these  layers  not  only  strengthen 
the  part  but  they  tend  t,o  contra,rl',  and  as  they  do  so 
they  cause  conti'aetion  of  the  siic,  and  gradually  narrow 
it  down  to  the  level  of  tlie  lumen  of  the  oi'iginal  vessel 
or  may  even  close  it  up  entirc^ly.  In  order  that  a  clot 
may  form,  the  Force  of  the  circuhition  nuist  be  lessened, 
iiinl  'wlicn  tlie  clul,  fdrniat  inn  is  (iiicc  begun  it  goes  mi 
(ill  Ihe  whuh;  sae  is  tiill,  gradu;illy  Iiee(niiiiig  denser 
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and  contracting  ;  it  tluis  enables  the  sac  to  resist  pres- 
sure and  stops  its  further  growth.  That  part  of  tlie 
clot  next  the  lumen  of  the  vessel  is  soft,  amorphous  and 
red,  like  red  currant  jelly  {^^ passire  dot').  In  manv 
of  the  cases  examined  this  is,  in  all  probability,  oidy 
a  post-mortem  clot ;  but  there  is  good  ground  fur 
believing  that  it  also  precedes  tlie  firm,  laminated  ex- 
ternal clot,  and  is  also  formed  in  those  cases  where  an 
aneurism  is  cured  by  pressure  in  a  few  hours.  It  is 
well  to  bear  in  mind,  however,  that  unless  great  care 
be  taken  it  is  apt  to  be  broken  down  and  washed  away, 
and  then  the  apparently  cured  disease  begins  again. 
It  is  most  difficult  to  induce  coagulation  in  vessels  near 
the  heart,  on  account  of  the  difflcultv  in  obtaining  a 
temporary  retardation  o^  tlie  blood  current;  it  is 
specially  dilBcult  in  fusiform  aneurism  of  the  arch  ol' 
the  aorta. 
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CHAPTER  II. 

TREATMENT  OF  ANEURISM. 

The  treatiiient  of  aneurism  is  divided  into  Medical  and 
Suff/iriil  :  hut  in  practice  it  is  always  better  to  combine 
them. 

This  includes — (1)  Rest  in  bed  in  the  recumbent 
posture,  or  in  suoli  a  position  as  to  impede  tlie 
supply  to,  but  to  assist  the  return  from  the  aneu- 
rism, at  tlie  same  time  paying  special  attention  to  the 
i^cnend  health,  giving  a  light,  simple,  unstimulating 
diet,  but  one  nevertlieless  sufficient  for  tlie  needs  oC 
the  body,  and  avoiding  all  excitement  either  mental 
or  physical.  (2)  Depletion  in  moderation  to  reduce 
c.rrcssivn  vascular  action  ;  it  also  seems  to  inci'ease  the 
relative  anu)unt  of  fibrin  in  the  blood.  T'he  elfecL  on 
the  cinmlation  is  not  lasting,  Imt  that  is  no  objectioJi 
as  all  that  is  wanted  is  a  tem.povKri/  lowering  of  the 
Force  of  the  circulation  in  order  to  n,llo\v  the  ])Iood  in 
the  sac  to  /ler/iii  to  clot.  'I'his  was  Valsai^va's  plan, 
ordy  he  farried  it  to  excess,  and  it  c(Uise(|uently  fell 
into  disrepute.  In  carrying  out  liiis  method  the  ])ulsr 
must  lir  cai'id'ully  watched  and  depiction  stopped  ;il 
niirc,  should  tlierr,  setjni  any  ti'iidciicy  In  syiii'(i|ic. 
('■'<)  Gradual  starvation,  r.-</,rriu////  df  jl ///<(.<  ('i'tii-NKi.i.). 


10 


The  AiiaioMy  of  Surgery. 


Avitli  the  intention  of  reducing  the  total  amount  of 
hlooil  in  tlie  body,  and  also  tlie  force  of  the  lieart's 
action.  The  tliet  is  to  Le  cliietly  farinaceous,  -and 
alcohol  must  not  be  given ;  by  some  it  is  recommended, 
after  coagulation  has  commenced,  tliat  a  liberal  pro- 
portion of  animal  food  should  be  allowed,  in  order  to 
increase  the  amount  of  fibri]i  in  the  blood.  The  diet 
recommended  is  .something  like  tlie  following  : — 2  oz. 
of  bread  and  butter  for  breakfast ;  2  oz.  of  bread  and 
2  oz.  of  meat  for  dinner ;  2  oz.  of  bread  and  butter  for 
supper,  and  a  little  milk-and-water  (as  little  as  possible) 
sipped  between  times.  (4)  Drugs,  such  as  iodide  of 
potassium  to  lower  vascular  tension ;  aconite  and 
veratria  to  depress  and  weaken  the  heart's  action. 
Acetate  of  lead  has  also  been  recommended.  It 
should  be  borne  in  mind,  however,  that  drugs  without 
rest  in  bed  in  the  recumbent  posture,  spare  diet, 
avoidance  of  all  excitement,  &c.,  are  probaljly  of  little 
use,  and  that  if  these  conditions  are  i^roj^erly  carried 
out  they  are  to  a  great  extent  superfluous. 

J.  Ligature. — ('<)  Method  of  Antyllus  (the  'old  opera- 
tion ').  In  this  method  the  artery  is  commanded 
on  the  proximal  side  of  the  aneurism,  the  sac  is 
freely  exjDosed  and  opened,  the  clot  turned  out,  and 
then,  by  means  of  a  probe  as  guide,  the  arterial  orihces 
opening  into  it  are  found,  and  the  artery  tied  both 
above  and  below  the  aneurism.  In  many  cases  it  is 
a  very  dangerous  and  tedious  operation  to  expose  the 
sac,  as  it  may  be  deeply  jilaced  and  surrounded  by 
important  structures,  e.g.,  the  popliteal  sjiace;  furthci; 
there  is  a  great  risk  of  secondary  lia'niorrhage  wlicn  llir 
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ligatures  separate,  besides,  -very  olteii  }irul'use  suppura- 
tion of  the  deep  treiiehdike  Avouiul  thus  made — it  may 
lie  brietly  eharacterised  as  iueflective,  tedious,  Ijludd}-, 
aud  dauferous.  Tn  tlie  evolution  of  this  operation, 
Antyllus  made  three  mistakes:  —  Fikst,  and  most 
serious,  he  tied  the  vessel  at  a  part  where  the  eoats 
M-ere  diseased  :  hence  the  great  mortality  and  risk  of 
secondary  haMuorrhage.  Second,  he  seemed  to  think 
that  in  order  to  cure  an  aneurism  it  was  necessary  to 
comphti-Jij  check  the  blood  How  to  and  through  the 
aneurismal  sac ;  whereas  all  that  is  necessary  is  to 
obtain  a  fempurar>j  decrease  in  the  force  of  the  blood 
stream.  'L'niun,  he  had  erroneous  views  as  to  the 
value  and  uses  of  the  blood  clot.  He  thought  the  clot 
was  a  vicious  thing  and  must  be  got  rid  of  at  all 
hazards,  before  a  cure  could  take  place ;  whereas  it  is 
nature's  method  of  cure  and  must  be  imitated  by  any 
burgeon  who  hopes  to  l)c  successful  in  the  treatment 
of  aneurism  by  ligature,  or  any  other  method. 

There  are  still,  however,  certain  cases  in  which  the 
•old  operation'  is  specially  useful.  It  may  be  re- 
garded as  l/ie  operation  for  traumatic  false  aneurisms, 
ami  fur  this  ])Ui']ioso  it  was  revived  by  Symc,  who 
adopted  this  method  for  the  cure  of  a  traumatic  lalso 
aneurism  in  the  axilla,  probably  the  rcisult  of  rupture 
of  the  axillary  artery.  Under  these  circumstances, 
liowcvcr,  the  ol)jf!ctions  urged  against  the  oi)eration, 
as  performed  liy  Antyllus,  entirely  disappear.  Hero 
the  coats  of  the  artery  are  healthy,  and  the  operation 
is  nothing  more  or  less  than  carrying  out  the  universal 
principle,  that  wIku'c  ]Mi.ssililc.  the  wounded  vessel 
sliuuld  be  tied  at  th(;  blending  ]i()int.  'I'hc  fulldwing 
I'asi's  iiia\-  br   ri'irardcd  as  siulablc   liii'  this  niclliiMl. 
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(1)  Traumatic  false  aiieuiisni  of  the  axilla,  beud  of 
elboAV,  gluteal  arteiy,  &c.    (2)  In  gluteal  aneurisms, 
not  necessarily  the  result  of  a  -wound,  in  preference  to 
the  dangerous  and  difficult  operation  of  tying  the 
internal  iliac  arteiy.    Mr  Syjik  used  hotli  nietliods  in 
gluteal  aneurism,   one  by  tlie   'old  operation,'  the 
other  by  ligature  of  the  internal  iliac,  and  both  witli 
success.    (3)  Where  an  aneurism  has  been  opened 
accidentally.     (-1)  Where  the  sac  has  burst,  as  an 
alternative  to  amputation  of  the  limb.    (5)  In  cases 
where  the  diagnosis  is  uncertain,  as,  for  example, 
between  an  aneurism  and  a  pulsating  malignant  growth  : 
the  tumour  is  cut  into  with  the  A'iew  of  tying  the 
artery  above  and  below  if  aneurismal,  and  amputating 
if  malignant.    (6)  The  Operation  of  Anel  (1710). — This 
operation  only  deserves  a  passing  notice.    It  consists 
of  a  careful  dissection  doM'n  to  the  aneurism,  and  then 
tying  the  A^essel  close  to  the  sac,  on  the  proximal  side 
only,  but  without  laying  it  open  as  Antyllus  did.  It 
is  open  to  the  same  objections  as  those  urged  against 
the  metliod  of  Antyllus  (v.'hen  applied  to  spontaneous 
aneurism),  and  can  hardly  be  looked  upon  as  an  ini- 
]irovenient  to  that  method  : — (1)  It  leaves  no  current 
through  the  aneurism,  and  makes  no  provision  I'or 
utilising  the  collateral  circulation,  and  the  clot  foriued 
is  likely  to  be  soft  and  loose.    (2)  A  diseased  part  oi' 
the  vessel  is  selected  for  the  application  of  the  ligature. 
(3)  It  is  often  difficult  from  the  depth  and  complicated 
relations  of  the  sac;  and  there  is  a  further  tlifficulty  in 
securing  the  vessel,  more  especially  as  tliere  is  nu 
certain  guide  to  it,  as  the  lU'obc  passed  into  the  sac 
in  the  method  of  Antyllus.      {r)  Hunter's  Method.  -  - 
Kidly  one   hundred   years  ago  (ITSri)    :\lr  llrxri;!; 
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inti'ocluccHl  !i  metliod  wliicli  revolutionized  tlio  wliolc 
(luestion  of  tlie  treatment  of  aneurism  by  ligature.  It 
was  the  outcome  of  sound  reasoning,  founded  upon 
accurate  observation  of  tlie  methods  of  his  predecessors 
and  tlie  causes  of  their  failures:— (1)  He  saw  that  it 
was  necessary  to  select  a  sound  part  of  the  vessel  on 
which  to  operate;  he  therefore  tied  the  artery  at  some 
easily  accessible  point  between  the  aneurism  and  the 
heart,  but  at  some  distance  from  the  sac,  where  the 
coats  of  the  vessel  Avere  healthy.    (2)  He  believed  that 
the  clot  was  not  an  evil  thing  as  hitherto  taught,  and 
that  it  should  not  be  interfered  with  as  it  was  nature's 
method  of  cure;  but  that  its  formation  and  growth 
ought  to  be  encouraged.    (3)  He  said  that  to  cure  an 
aneurism  it  was  not  necessary  to  check  the  How  through 
it  completely,  but  only  'to  take  the  force  ofl"  the  circu- 
lation" for  a  time.     (4)  He  trusted  to  the  collateral 
circulation  to  cai'ry  blood  to  the  limb  beyond  the 
ligature  and  thus  prevent  gangrene;  but  there  should 
be  no  large  vessel  between  the  ligature  and  the  aneu- 
rism.   After  tlie  application  of  tlie  ligature,  the  cure 
by  blood  clot  begins,  as  the  force  of  the  stream  is 
lessened,   the   aim   b(.'ing  to   produce   a  temporarii 
obstruction  only,  ami  trust  to  the  collateral  circula- 
tion in  the  meantime.    According  to  Mr  Hoi.mks  the 
Himterian  operation  is  iv.dlcaM: — (1)  AVlienever  an 
active  aneurism  is  situated  upon  an  artery  inaccessible 
to  pressure,  but  which  will  allow  a,  ligature  to  lie  put 
round  it  without  excessive  danger,  and  with  ;i  sullicient 
space  between  tlie  part  tied  and  the  tuiiKiur,  c.r/.,  the 
ili;ic,  iind  carotid  arteries.    These  vessids  invjlil  be  com- 
prcssfMl,  but  tli(;  ])atieut  very  fiften   i^annnt  bi'ar  it. 
(2)  Where   tlie  ]»M,tienl    frdui   some   peculiarity,  cnu- 
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stitutional  or  acquired,  is  intolerant  of  the  more  gradual 
methods  of  cure.    (3)  Where  these  methods  have  been 
tried  and  failed.     (4)  When  an  aneurism  has  hurst 
into  one  of  the  internal  cavities  of  the  body,  e.cj.,  a 
popliteal  aneurism  into  the  knee  joint.     (5)  Some- 
times when  the  rupture  has  taken  place  subcutaneously. 
In  some  cases  compression  may  be  tried  for  a  short  time, 
but  if  it  is  not  successful  amputation  or  the  ligature 
is  indicated.    According  to  the  same  authority  it  is 
contruindimivd: — (1)  In  aortic  and  innominate  aneu- 
risms as  ligature  here  has  always  been  fatal.  Try 
medical  treatment  hrst,  and  only  have  recourse  to 
ligature  as  a  last  resort,  when  medical  treatment  fails, 
or  if  the  sac  is  about  to  burst  or  has  burst.    (2)  iN'ever 
apply  to  an  artery  so  situated  as  to  admit  of  com- 
pression, unless  it  has  been  tried  and  failed,  or  is 
contra-indicated.     (3)  In  recent  traum.atic  aneurisms, 
especially  when  caused  by  fracture,  witliont  a  previous 
trial  of  the  resources  of  nature  aided  by  rest,  position, 
and  pressure,  direct  or  indirect.     (4)  In  extensive 
disease  of  the  heart  and  arterial  system;  in  such  a 
case   digital    compression   is   the   best   and  safest. 
(yd)   Another    method   of   ligature    was   suggested  by 
1jR.\sdok,  althougli  to  Wardkop  belongs  the  credit 
of  liaving  hist  performed  the  operation,  viz.,  that  ol' 
tying  the  artery  on  the  distal  siile  of  the  aneurism,  li 
is  chieiiy  applicable  in  cases  of  aneurisms  at  the  root, 
the  neck,  and  was  originally  intended  foi'  aneurism  ai 
the  lower  part  of  the  common  carotid,  or  aneurisms 
that  liold  an  intermediate  position  (as  regards  treat- 
ment) between  the  Ph3-sician  and  tlie  Surgeon.    It  has 
also  been  used  in  iunomiiiate  aneurisms,  where  a  cure 
was  attempted  eitlier  by  tying  bolh  its  brandies  siniul- 
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taiieously,  or  by  tying  the  riglit  connaon  carotid  Jii'st, 
;uk1  then,  if  necessary,  the  snbclavian  some  -weeks  or 
months  later.  It  has  further  been  tried  in  mixed 
innominate  and  aortic  aneurisms,  and  in  pure  aortic. 
A  distinction  is  sometimes  drawn  between  the  methods 
of  Brasdor  and  Wardrop.  According  to  some  writers, 
Brasdor's  operation  is  ligature  of  the  main  trunk 
lieyond  the  aneurism,  e.g.,  the  common  carotid  in  aneu- 
rism at  its  lower  part;  Avhereas  Wardrop's  operation 
is  ligature  of  one  or  both  of  the  main  branches,  e.g.,  the 
common  carotid,  or  the  subclavian,  or  botli,  in  inno- 
minate aneurism. 

II.  Compression.  —  This  may  lie  applied,  either 
to  the  aneurism  directly,  or  to  the  main  artery  on 
tlie  proximal  side  of  the  aneurism — (a)  Direct  pressure 
(i.e.,  on  the  aneurism  itself)  is  a  metliod  not  often  used, 
and  is  objectionable  in  many  ways — (1)  It  is  apt  to 
cause  sloughing  and  possible  rupture  of  the  sac.  (2)  li' 
tliis  method  be  worth  retaining,  and  if  it  be  used  as  a 
means  of  cure,  the  pressure  to  l)e  efficient  must,  to  a 
great  extent,  empty  the  sac  of  blood  and  keejj  it  so,  in 
the  very  nature  of  things;  but  if  this  is  the  case,  then 
the  chief  factor  in  the  formation  oi'  the  blood  clot  is 
absent,  vi/.,  blood  itself,  and  it  is  difficult  to  see  how 
tlie  cure  can  be  ellected  under  these  circumstances. 
(;>)  It  puts  the  cart  before  the  horse,  as  it  were,  or 
reverses  tlie  order  of  Jiature;  for  it  aims  a,t  causing 
contraction  of  the  sac  as  a  primary  thing,  whereas  Ave 
have  already  .seen,  in  (li!5(nissing  the  spontaneous  cuiv 
of  aneurisin  by  coagulation,  that  the  contract  ion  of  the 
sac  follows  as  a  secondary  result  iipun  tlie  c(uitracllrin 
of  thf  fibrin  of  the  binnd-clot.  (Ii)  Indirect  pressure 
('.''.,  pressure  on  \\\{:  ninin  artery  nn  tlie.  |ii'i)Niiiial  siile 
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of  the  aiieiTiisiii)  may  be  ai^jjlied  in  various  ways  

(1)  Digital,  by  relays  of  well-trained  intelligent  assist- 
ants, taught  how  to  apply  a  proper  amount  of  pressure, 
and  in  the  proper  direction.    It  is  as  a  rule  simple, 
easj^,  painless,  and  rapid,  and  statistios  of  results  are 
much  better  than  those  of  ligature.    In  some  cases, 
however,  it  is  very  painful,  so  that  the  patient  must 
be  kept  under  the  influence  of  an  anaesthetic.    (2)  In- 
strumental, as  Carte's  tourniquet,  or  P.  H.  Watson's 
weight-compressor  for  the  femoral  artery  in  the  groin : 
SfvEy's  or  Signoronf's  tourniquets  for  the  brachial 
artery  :  and  Lister'.s  for  the  aorta  or  com)non  iliac 
arteries.    Whatever  method  be  employed  there  must 
be  no  circular  conipi'ession  of  the  limb,  and  the  jires- 
sure  ought,  if  possible,  to  l)e  elastic.     (3)  Flexion. 
(Hart)  may  sometimes  succeed  in  curing  aneurisui 
situated  at  the  beiul  of  the  limb,  and  on  the  superficial 
aspect  of  tlie  artery,  e.g.,  in  the  popliteal  space  and 
elboM'.    The  liml.)  is  bandaged  in  acute  flexion,  and 
the  i^atient  is  kept  in  bed  with  restricted  diet.  This 
method  may  be  used  when  tlie  aneurism  is — («)  in  the 
flexure  of  a  joint  :  (h)  not  of  large  size  :  (f)  when  the 
coverings  of  the  sac  are   free   i'rom  inflammation: 
{d)  when  the  joint  is  not  involved  :  (e)  wlien  the  aneu- 
I'ism  is  on  the  superficial  aspect  of  tlie  circuiuference  of 
tlie  artery;  (/)  occasionally  when  other  mean.s,  such  as 
ligature  or  instrumental  compresRioii,  fail.  (4)  Esmarcli'.^ 
bandage  (Kkid).    This  combines  the  ollects  of  direct 
]>rcssur^e,  and   the  totnl   st.oppago  of  the  circulation. 
Snpjiosiug  tbie  aneurism  is  in  the  po]ilitea],  s]iace,  we 
are  directed  to  l)aii(lage  the  liml)  IVom  the  toes  up  to 
the  popliteal  space  jiretly  iirndy,  then  ]5ass  very  lightly 
over  tlie  sac.  or  leave  it  IVee  altogether,  as  we  do  not 
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^viteh  to  (jiiipiy  it  ni'  bluud,  ;uk1  tlicii  tighten  again  a.s 
we  aaccnd  tlic  thigh,  and  finally  fasten  it  by  an  clastic 
tube.  It  should  Ije  applied  under  an;csthcsia,  and  kept 
on  for  one  or  two  hours;  and  after  removal  digital 
compression  nnist  be  kept  np  for  some  time.  It  is 
/'/  hv  usplI — (1)  in  cases  Avhere  we  hope  to  cure  tlie 
aneurism  at  one  sitting,  i.e.,  in  small  and  recent  aneu- 
risms. (2)  Where  compression  and  flexion  have  failed. 
It  is  not  to  he  used  where — (1)  there  is  any  danger  of 
the  sac  bursting;  {;!)  wh^re  the  aneurism  is  large  and 
rapidly  increasing;  (3)  Avhere  there  is  serious  venous 
obstruction;  (4)  where  the  aneurism  is  inMamed.  The 
dunrjrrs  of  this  method  are— (1)  Eupture  of  the  sac; 
(•1)  gangrene  of  the  limb;  (3)  increase  of  pressure 
tlirown  upon  other  arteries  and  on  tlie  heart,  especially 
dangerous  in  some  forms  of  heart  disease  as,  for 
example,  fatty  degeneration. 

III.  Manipulation.— The  sac  is  maniimlated  so  as 
to  break  up  the  fibrinous  clot,  and  part  of  the  broken 
up  clot  is  displaced,  with  tlie  intention  of  plu<'oiiio-  the 
artery  on  the  distal  side  of  the  aneurism  (Sir  W. 
Iekgusson).  In  the  c;ise  of  aneurism  of  the  vessels 
at  tlie  root  of  the  neck  it  is  a  very  dangerous  and 
difticult  proceeding  and  has  been  followed  by  hemi- 
plegia, fi'om  plugging  of  the  middle  cerebral  artery, 
fn  the  limbs  it  is  less  dangerous. 

A'.  Coagulating  Injections.— Tliis  nietbod  can  oidy 
be  cnipioyed  in  situations  where  the  blood  current  can 
arrested  by  pressure  above  and  below  the  sac,  say 
fur  one  liour  at  least  after  tin;  injection,  and  tlicrefoi'e 
eaniiut  bc^  applic.i  in  tlie  ease  of  inn.Miiinate,  aortic,  nr 
■Mibrlaviaii  aneurism.  Tlie  (lungers  -mv.  inllanunntioii 
and  abscess,  and  oceasioiially  einlMjli.sm.     |_|,  j|ia,y  bu 
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used  after  applying  Esmarch's  bandage,  as  in  Dr 
Keid's  method  of  compression  and  then  injecting 
neutral  ferric  cliloride  or  the  fibrin  ferment  into  the 
sac. 

V.  Introduction  of  Foreign  Bodies  into  the  sac 
(Moore),  e.g.,  fine  iron  Avire  or  horse  hair.  This  is 
supposed  to  hasten  the  formation  of  and  entangle  the 
fibrin  of  the  blood,  in  the  same  way  that  whipping 
drawn  blood  with  a  bundle  of  twigs  does.  It  has 
been  used  in  some  cases  of  aortic  and  subclavian 
aneurisms. 

VI.  Galvano-puncture  (Dr  John  Duncan).— This 
may  be  used  in  some  cases  of  internal  aneurism,  or 
aneurism  at  the  root  of  the  neck  where  other  operations 
are  contra-indicated.  The  positive  pole  is  introduced 
into  the  sac;  the  current  causes  coagulation  directly, 
and  besides  a  certain  amount  of  inflammation  is  set 
up  which  still  further  assists  coagulation.  Use  a  weak 
continuous  current  for  ten  or  twenty  minutes  at  a  time. 
The  same  precautions  must  be  adopted  as  in  the  intro- 
duction of  coagulating  injections  lest  it  give  rise  to 
fetal  embolism.  The  objections  to  its  use  arc— (1)  that 
it  only  produces  a  soft  coagulum,  which  is  apt  to  melt 
and  the  cure  is  thus  rendered  uncertain;  (2)  it  is  liable 
to  set  up  severe  inflammation  of  the  sac  and  its  con- 
tents; (3)  the  needles  may  produce  eschars  at  the 
points  of  their  insertion,  and  thus  give  rise  to  secondary 
ha'.morrhage. 

In  the  treatment  of  aneurismal  varix,  operation 
is  seldom  called  for,  as  there  is  no  true  aneurism,  and 
the  disease  has  but  little  tendency  to  spread.  It  is 
chieJly  a  dilatation  of  rdn?,  and  it  rarely  lends  to 
rupture  or  idccrate  — c.Ncept  in  tlie  lower  e.xtremdy 
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\vliL're  it  iiiuy  extcjiid  and  occasionally  nqtturus,  giving 
rise  to  fatal  luemorrliage,  in  tlic  same  Avay  as  varicose 
veins  occasionally  do.  I'his  condition  may  exist  for 
the  greater  part  of  a  life-time  with  but  little  change, 
especially  in  the  upper  extremity,  and  the  rule  is  that 
if  it  is  not  advancing  it  sliould  be  left  alone,  so  far 
as  any  operative  measures  are  concerned.  All  tliat 
I'cipures  to  be  done  is  to  give  support  to  the  distended 
\  esscls  Ijy  jMartin's  bandage,  elastic  or  laced  stockings, 
iVt.  L'lie  ditferent  operative  measures  reconniiended 
fur  radical  cure  are— (1)  Indirect  pressure  digital  or 
instrumental;  (2)  flexion,  but  both  tliese  plans  are 
probably  of  little  use  as  there  is  no  distinct  sac,  and 
therefore  little  tendency  to  llie  formation  of  a  proper 
cMjagulum  as  in  aneurism:  (3)  injection  of  coagulat- 
ing Huids  ;  (4)  ligature  of  the  artery  above  and  below 
its  communication  with  the  vein.  If  aneurismal  varix 
occurs  within  the  skull,  it  may  be  necessary  to  resort 
to  tlie  llunterian  metliod,  and  ligature  the  common  or 
internal  carotid. 

'file  Treatment  of  a  Varicose  Aneurism  juust  W 
conducted  on  different  princi])les.  Here  tliere  is  a 
constant  tendency  to  increase  in  size,  ami  it  must  not 
be  left  to'  take  its  own  course  as  it  will  eitlier  become 
•  litfuse  througli  tlie  lindj,  or  ulcerate  and  give  way 
externally.  Various  metliods  have  l)een  projiosed  for 
its  cure — (1)  'J'lie  'old  operation,'  as  in  ordinary  fiilsc 
aneurism  answers  very  well,  especially  if  it  is  done 
early  enougii,  before  tlie  CDats  oi'  tlie  vessel  liave  Ijecomc 
so  altered  tliat  tliey  will  not  Ijcar  the  lig;dAirc.  yuuic 
rccoiiinicnd  tlml,  the  sac  should  not  lie  opened,  lail 
simply  isolat(;  thr  ai-tci'y  :ind  lie  it  abovi^  ami  lnd-.w 
(Koc.v,  KKiaiussuN).     In  cilheri-asc  the  spcrin]  ,/„y,,/,v.v 
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arc — («.)  ILi'morrhage  from  the  i^art  of  the  artery  above 
the  sac;  (h)  gangrene  of  the  limb  below  the  sae;  (2)  in- 
jection of  coagulating  fluids,  such  as  a  weak  soluti(ju 
of  neutral  ferric  chloride,  with  the  usual  precautions; 
(3)  compression,  direct  and  indirect;  (4)  galvano- 
puncture;  (5)  expectant,  i.e.,  do  nothing;  (6)  ampu- 
tation. 

The  Treatment  of  Cirsoid  Aneurism  requires  great 
caution  as  the  methods  adopted  often  fail  directly,  or 
though  for  a  time  apparently  successful,  yet  relapses 
are  very  frequent,  and  occasionally  even  a  fatal  termi- 
nation has  followed  operations  undertaken  for  the 
relief  of  this  condition.  Hence,  unless  the  disease  is 
advancing,  and  there  is  reason  to  fear  that  it  may 
prove  fatal  from  its  extension  or  severity,  it  is  advis- 
able to  avoid  all  operative  measures.  IMany  curative 
measures  have  been  tried,  but,  on  the  whole,  with 
little  success;  some  of  these  may  be  enumerated — 
(1)  Compression,  a  very  doubtful  proceeding;  (2)  liga- 
ture of  the  branches  passing  to  the  affected  part,  usually 
unsuccessful,  on  account  of  the  free  anastomoses ;  also 
ligature  of  the  arteries  on  both  sides  of  the  mass; 
(3)  extirpation  en  manse,  by  knife  or  hgature;  (-l)  in- 
jection of  coagulating  fluids;  (5)  galvauo -  puncture. 
Dr  Duncan,  Edinburgh,  avIio  is  one  of  the  best  author- 
ities on  galvano -puncture,  has  used  it  for  the  last 
twenty  years,  with  remarkable  and  unvarying  success, 
iu  tlie  treatment  of  cirsoid  aneurism. 
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CHAPTER  III. 

LIGATURE  OF  ARTERIES  IN  CONTINUITY. 

Material  of  Ligature. —  For  a  long  time  a  single 
thven.ll  of  strong  waxed  silk  w.is  the  substance  used. 
Usually  one  end  of  the  ligature  was  cut  close  to  the 
knot,  and  the  other  end  left  hanging  out  at  the  corner 
of  the  wound,  and  fixed  there  by  a  small  piece  of 
plaster;  at  the  end  of  one  or  two  Aveeks  or  more,  as 
the  case  might  be  (depending  on  the  size  of  the  artery 
tied),  when  the  healing  process  was  completed,  the 
ligature  M'as  pulled  away.  The  security  of  the  vessel 
was  first  ascertained  by  gently  twirling  the  thread 
between  the  finger  and  thumb,  when  a  yielding  sensa- 
tion indicated  that  the  process  was  complete,  and  that 
the  ligature  might  Tjc  safely  removed  without  the  risk 
of  secondary  ha'morrliagc.  Sometimes  both  ends  of  the 
silk  ligature  were  cut  short,  and,  iir  rare  instances,  it 
l)ecame  encapsuled  and  gave  no  further  trouble.  'Jlie 
chief  nB.Tr.;f'TiONS  to  the  silk  ligatui'e  are— (1)  [t  is  a 
foreign  liody  in  the.  wound  ;  ami  (2)  it  sepanites  by 
a  process  of  ulceration  or  sloughing.  For  both  these 
reasons  thr',  silk  ligature  is  ojtposed  to  primary  union, 
and  may  lead  lo  comiihste  di'  ])artial  failure  of  the 
'organisation'  of  the  clot,  ;nid  llio  (Hbcr  processes 
ne.fcssary  foi'  the  pci'manrnf,  sea.ling  of  thi'  ligatnivd 
ai'tery.     it  is  tru(!  tJiat  in  I'avi.urnlilc  cases  the  lynipli 
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and  clot  organise,  and  tlie  divided  internal  and  middle 
coats  are  blended  together  by  firm  fibrons  union  before 
the  external  coat  is  ulcerated  through,  and  if  this  is 
the  case  tlien  there  is  no  danger  of  secondary  hiemorr- 
hage.  In  other  cases,  however,  the  ulcerative  process 
extends  faster  than  the  healing  process,  and  involves 
the  clot  which  then  breaks  down,  and  there  is  thus 
a  complete  or  partial  failure  of  the  organising  process 
followed  by  secondary  ha-morrhage  when  the  ligatui'e 
separates.  Ilence,  in  using  the  silk  ligature  there  is 
always  an  uncomfortable  feeling  of  uncertaintj'  as  to 
the  final  result,  which  only  disappears  when  the  ligature 
has  separated  and  the  wound  healed.  Next  came 
the  catgut  ligature,  introduced  by  Lister,  and  for  a 
time  seemed  all  that  could  be  desired;  but  by  and  by 
it  was  put  aside  because  it  sometimes  disappeared 
before  the  vessel  was  perfectly  sealed  and  secondary 
ha'niorrhage  was  the  result,  and,  further,  if  the  wound 
pntrified  so  did  the  ligature,  and  again  the  result  was 
ha'morrhage.  It  has,  however,  been  again  revived^  ami 
is  now  used,  but  only  after  special  preparation.  At 
first  it  was  prepared  by  being  soaked  for  some  months 
in  carbolic  acid,  and  the  longer  it  was  soaked  tlie  better 
it  became;  but  it  was  found  inconvenient  to  use  ;i 
method  of  preparation  tliat  extended  over  such  n 
lengthened  period,  lience  tlie  process  now  adopted  is 
to  soak  it  in  a  Aveak  solution  of  chromic  and  carbolic 
acids  for  a.  coui>lc  of  dnys,  arier  wlii(^li  it  is  removed, 
stretched,  and  dried,  and  preserved  in  carbolic  oil  ready 
for  use  as  rer|uired.  The  catgut  is  gradually  absorbed 
wlien  the  process  of  healing  is  completed,  and  its  di.s- 
appearance  is  not  accompanied  by  ulceration. 

Otlier  niaterinls  linve  nlso  been  nsed  witli  success, 
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riucli  as  the  middle  coat  of  the  aorta  ol'  the  ox,  cut 
into  thin  strips,  and  stretched  to  deprive  it  of  excessive 
elasticity  ;  it  is  kept  in  carbolised  gauze,  and  before 
use  it  is  steeped  in  carbolic  oil,  to  render  it  pliable. 
The  small  tendons  from  the  tail  of  the  kangaroo  are 
used  for  a  similar  purpose,  and  have  the  advantage  of 
not  reciuiring  any  previous  preparation.  In  using  the 
ox  aorta  ligature  and  the  kangaroo  tendons,  tlie  artery 
is  compressed  very  gently  and  tied  with  a  strong  knot. 
They  are  said  to  be  specially  applicable  in  cases  where 
there  is  a  serious  risk  of  secoudary  hieraorrliage,  e.r/., 
near  large  branches,  as  in  tying  the  first  part  of  the  sub- 
clavian, as  they  do  not  cut  across  the  middle  or 
internal  coats,  unless  tlicy  are  drawn  very  tight,  and, 
further,  tlie  ligature  lasts  mucli  longer  tlian  even 
chromic  acid  catgut,  an<l  is  therefoi'c  to  be  specially 
recommended  in  circumstances,  wlien,  for  special 
reasons,  tlie  artery  must  be  tied  at  a  place  where  its 
coats  are  diseased. 

S|'K(         rolXTS  iX  KK.KKJiKNcK  TO  LKIATIMM':. 

'I'he  cluef  points  to  be  attended  to  in  tJie  ligatui'c  of 
arteries  an;  tiie  following — (1)  To  select  a  proper 
point  for  the  application  of  the  ligature:  («)  it  inust 
nut  be  too  near  tlie  a.neurism,  l)ecaiLSC  tlien;  the  coai-s 
of  the  vessel  are,  diseastid :  [l>)  it  must  nol-  be  too  far 
away  from  the  a.neurism,  for  llien  the  collai-era]  circu- 
lation will  1)0  too  ipiickly  re-established  tlirougli  the 
sac  and  prevent  the  formation  of  a.  proper  clot;  (r)  it 
must  not  be  tof)  wax  a  large;  bra.ncli,  for  then  tlii'  rush 
I  if  Vilood.  woulil  prevent  coagulation  at.  the,  point  ot 
ligature,  and  the  nther  processes  neces.sary  for  tbe 
iirganisn,tion  of  the  clot  and   would   ultimately  give 
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rise  to  secondary  hixauorrhage  wlien  the  ligature  sepa- 
rated. (2)  To  liaA^e  a  thorougli  knowledge  of  the 
general  course  and  relations  of  the  vessel,  the 
more  common  abnormalities,  as  well  as  the  recognised 
superficial  and  deep  guides,  in  order  to  be  able  to  mark 
out  the  vessel's  course  on  the  surface  of  the  body;  in 
short,  the  limb  or  other  part  being  operated  upon 
ought  to  be  transparent  to  the  Surgeon.  (3)  To  make 
a  free  incision  througli  the  .skin,  and  an  equally  free 
dissection  down  to  the  sheath  of  tlie  artery,  so  as 
to  lessen  the  deptli  of  the  wound  as  much  as  pos.5ible. 
Do  not  look  for  tlie  artery  in  the  fir.st  instance,  but 
search  for  the  various  '  rallying  points '  one  after  the 
other,  and  tlie  vessel  will  be  reached  in  duo  time.  The 
integument  is  to  be  gently  stretched,  without  displace- 
ment, by  the  fingers  of  tlie  left  hand,  and  all  large 
superficial  veins  avoided  in  making  the  first  incision. 
A  sharp  scalpel  should  be  used,  and  its  point  made  to 
enter  and  leave  perpendicularly  to  the  surface  to  avoid 
'tailing.'  Twist  or  tie  all  bleeding  vessels  as  you 
proceed,  and  above  all  things  never  hurry,  but  cut 
tlirough  layer  after  layer  of  the  tissues  covering  the 
vessel,  to  the  full  extent  of  the  orimnal  incision,  in 
a  calm  and  deliberate  manner,  carefully  examining 
every  layer  with  the  eye  and  finger  before  cutting  it. 
(4)  Make  a  very  limited  opening  in  the  sheath. 
Haviii"'  cleared  the  slieath  carefully  from  tlie  structures 
covering  it  by  means  of  the  finger  or  director,  take  hold 
of  it  with  tlie  forcieps  and  pinch  up  a  small  piece  into 
tlie  form  of  a  cone,  ofl"  the  artery,  and  tlien  rut  into 
tin's  cone  by  means  of  the  scalpel,  lield  fiatwise,  ami  on 
a  piano  just  supeificial  to  tlie  artery.  Take  liold  of 
that  side  of  tlie  opening  in  the  sheath  furthest  from 
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yoii  by  a  pair  of  Poaii's  forceps,  in  order  not  to  lose 
sight  of  the  opening,  and  take  hold  of  the  other  edge 
with  your  dissecting  forceps  and  clear  a  portion  of  the 
artery  jnst  suflicient  to  pass  the  jaoint  of  the  aneurism 
needle  helow  the  vessel.  The  clearing  of  the  vessel 
well  is  one  of  the  most  important  points  of  the  opera- 
tion. Too  free  separation  of  the  sheath  from  the 
artery  will  endanger  the  vitality  of  tlie  latter  by  the 
destruction  of  the  vasa  vawrmn,  which  pass  from  the 
sheath  to  the  coats  of  the  artery  :  but,  oii  the  other 
hand,  a  small  channel  mud  he  rl eared  thorourihly  in 
order  to  pass  the  armed  aneurism  needle  easily. 

On  this  point  the  Saxon  and  the  Gael  do  not  agree. 
Tlie  former,  while  admitting  the  necessity  of  separating 
tlie  ves.sel  from  its  sheath  thoroughly  and  well,  and  at 
the  same  time  doing  the  least  possiljle  injury  to  the 
i-iisa  vasorum,  believes  that  this  end  can  be  beat 
attained  by  using  a  blunt  director  or  some  such  similar 
contrivance;  the  latter,  however,  following  the  teaching 
and  practice  of  the  late  Mr  Syme,  insist  that  the  vessel 
can  be  most  safely  and  effectually  cleared  by  tlie  use 
of  tlie  scalpel  nnd  forceps  alone.  Certainly  Mr  Syme's 
success  in  this  branch  of  Surgery  was  greater  than  any 
other  Surgeon  of  his  time;  ho  tied  the  femoral  thirty- 
six  times  in  succession  without  a  single  case  '  "oiuf 
wrong,'  and  that,  too,  before  tlic  present  improved 
metliod  of  treating  wounds  was  known.  Noav  tlie 
IcTnoral  at  tlio  apex  of  Scarpa's  triangle  is  admittedly 
a  difficult  vessel  to  clear,  and  requires  more  tlian 
firdiiiary  care;  but  if  it  can  be  Ijcst  aecoinphslied  in 
the  more  diHiciilt  cases  liy  ih(!  scal])el  and  j'orce])s 
alone,  liow  much  more  so  in  siiii]ile  cases,  like  tlie 
brachial,  for  example.    'I'liis  is  not  in  any  sense  a,  ]iarty 
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squabble  :  it  involves  a  great  principle  and  tho,  truth, 
or  otherwise,  of  this  principle  can  only  be  tested  by 
results.  But  are  the  results  of  the  operation  as  per- 
formed by  the  former  method,  in  any  way  superior 
to,  or  even  as  good  as,  those  obtained  by  the  simpler 
plan  %  "We  think  not ;  and  further,  we  believe  that 
sucli  instruments  as  directors,  &c.,  are  more  hkely  to 
liruise  the  coats  of  the  vessel  and  rujiture  an  unneces- 
sary number  of  vai<a  vasorum. 

Air  jSTorton,  in  his  excellent  text-book  of  operative 
Surgery  and  Surgical  Anatomy,  following  the  French 
of  Bernard  and  Huette,  gives  the  following  directions 
in  reference  to  ligature  of  Arteries  (the  italics  are  nrine) 
—  '  Eaise  tlie  sheath  with  dissecting  forceps,  and 
divide  it  with  precaution  sufficieni  only  to  intruduce 
an  aneurism  needle,  Next  lay  aside  the  bistoury,  and 
with  the  director  and  forceps  free  the  vessel  from  the 
tissue  around,  taking  care  not  to  denude  the  vessel  to 
too  o-reat  an  extent,  and  also  to  introduce  the  director 
between  the  vessel  and  the  most  important  companion 
structure,  in  order  not  to  wound  that  structure  by  tlie 
point  of  tlie  director.  AVhen  the  artery  is  denuded 
and  raised  upon  the  director  determine  the  pulsation, 
and  then  pass  the  ligature,'  &c.  By  following  these 
directions  two  results  are  likely  to  liappen  ;  either  the 
coats  of  tlie  vessel  itself  will  bo  so  bruised  between  the 
sharp  edge  of  the  slieath  above  and  the  director  under- 
neatli — just  as  if  it  were  between  the  badly-iiiting 
blades  of  a  shears — as  to  seriously  endanger  its  vitality: 
or  else  the  whole  vessel  will  be  so  raised  from  its  Vied 
as  to  destroy  the  rasa  vasorum  for  a  considerable  dis- 
tance botii  above  and  below  tlie  opening  in  tlie  sheath. 
It  is  difficult  to  see  what  good  purpose  is  served  by  the 
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Surgeon  raising  tlie  artery  on  tlic  dircftov  —  unless, 
iudeed,  it  he  to  display  the  vessel  to  the  admiring  gaze 
of  lirst  year's  students,  and  impress  tliem  witli  a  due 
sense  of  his  skill,  and  to  congratulate  lumself  and 
tliem,  in  pleased  surprise,  at  the  success  of  the  opera- 
tion. When  Mr  SY.\rE  was  operating  no  one  saAv  wliat 
lie  Avas  doing,  and  certainly  never  saw  the  vessel, 
except  the  assistant  standing  opposite.  NotAvithstand- 
ing  tliesc  ol)vious  disadvantages,  avc  would  nevertheless 
advise  students  (although  to  do  so  is  pandering  somo- 
wliat  to  the  spirit  of  the  age),  who  intend  to  present 
tliemselves  for  examination  at  any  of  tlie  examining 
hoai'ds  of  the  sister  country  that  recpiire  operations  on 
the  dead  suhject  as  part  of  tlie  final  examination,  to 
latlier  adhere  to  the  French  method  and  make  use  of 
Ihe  director  when  ligaturing  vessels,  lest  perchance  you 
may  nfliiml  a  weak  hrother — and  that  'weak  brother' 
the  presiding  examiner. 

(5)  On  no  account  lift  the  vessel  from  its  bed,  as 
to  do  so  woulil  endanger  its  vitality  by  destroying  the 
delicate  vasa  vasorum,  and  pave  the  way  for  sloughing 
of  the  vessel  and  secondary  ha'morrhagc.  The  aneurism 
needle,  armed  witli  a  strong  Avaxed  sillc  ligatui'c,  is 
passed  through  the  apertui'e  in  the  slieath  and  gently 
insiiniated  round  the  vessel  iHl  its  point  is  just  visible 
on  the  oilier  side,  and  then  the  ligature  is  draAvn  oul 
from  the  eye  of  the  neeilh^  by  a,  ])a,ir  of  force]is,  Avliile 
the,  neeille  ilself  is  gently  Avitinirawn.  Tlie  luindle.  of 
tlie  needle  must  on  no  account  he  depressed,  as  Ibis 
would  raise  the  vesscd  from  its  bcnl ;  also  great  cai'c 
must  be  taken  not  to  slide  the  ligature  up  and  down 
tiie  artery,  as  in  botli  cases  the  vasa  vasorum  Avon  Id  be 
destroyed.     The  Tieedle  should  be   passed   from  the 
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side  where  the  chief  dangers  exist,  and  this,  in  large 
arteries,  is  usually  where  the  vein  is, — a  noteworthy 
excej^tion  to  this  rule  is  seen  in  the  case  of  the  third 
part  of  the  subclavian.  In  cases  where  the  artery  is 
accompanied  by  two  veins  the  needle  should  be  passed 
from  the  side  on  which  the  nerve  is  placed.  It  is 
recommended,  when  catgut  is  used  instead  of  silk,  to 
pass  the  unarmed  needle  till  its  eye  is  visible,  then 
tliread  it  with  tlie  ligature  and  withdraw.  (6)  Before 
iinishing  tliis  part  of  the  operation  compress  the 
artery  between  the  finger  and  the  curve  of  the  aneu- 
rism needle,  in  order  to  make  sure  tliat  no  othei' 
structure,  such  as  a  nerve,  for  example,  is  included  in 
the  ligature  as  well  as  the  artery,  and  note  at  the  same 
time  if  this  pressure  stojjs  the  pulsation  in  the  artery 
or  sac  beyond — this  precaution  is  specially  necessary 
in  tying  the  subclavian  in  its  third  part.  Carefully 
avoid  in  any  way  injuring  the  veins.  (7)  Tlie  ligature 
must  be  tied  transversely  round  the  arterj',  because 
if  placed  obliquely  the  knot  tends  to  slacken.  In 
tying  press  down  tlie  knot  with  the  tips  of  the  fore- 
fingers, and  draw  the  noose  moderately  tight  so  as  to 
divide  the  internal  and  middle  coats  of  the  vessel,  and 
then  tie  again  forming  a  reef  knot.  After  tying  a  silk 
ligature  one  end  is  cut  off  close  to  tlie  knot  on  the 
vessel,  while  the  other  is  left  hanging  out  of  tlie 
wound;  if  catgut  lie  iised,  then  both  ends  are  (nit  olT 
close  to  the  knot. 

COMrUCATIOXS  .\N1)  'I'llKli;  TIIK.AT.MKNT. 

Tim  chief  unfavourable  results  that  may  ensue  from 
this  operation  are — (1)  Contimianre  cr  rdurn  nf  ilic 
])vls((1-ion  in  the  sac  from  misapplied  or  badly  applied 
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ligiitiirc,  e.(j.,  placed  obliquely  instead  of  transversely, 
(ir  from  the  j^i'esence  of  a  vas  aherram,  or  I'rom  a  too 
free  collateral  circulation,  or  wlien  the  ligature  is 
applied  at  too  great  a  distance  from  the  sac.  (2)  Vuf- 
nudiun  of  another  aneurism  at  the  next  Aveakest  point 
of  the  vascular  system.  (3)  Gangrene  of  tlie  limb, 
I'rom  the  third  to  the  tenth  day,  due  to  the  too  tardy 
establishment  of  an  adequate  collateral  circulatioji  to 
keep  up  the  vitality  of  the  lindi  beyond  the  aneurism, 
or  from  injury  tn  the  vein.  (4)  Siq)ini'ratioii  and 
sloughing  of  the  sac.  (5)  Hie-morrhuge  when  the 
ligature  separates,  from  disease  (if  tlie  coats,  or  sloughing 
of  tlie  included  portion  of  tlie  vessel  before  the  ends 
liave  l)ec(jme  permanently  sealed  by  the  reparative 
process;  this  may  lie  caused  l)y  lifting  tlie  A-essel  from 
its  lied  or  sliding  tlie  ligature  up  and  down,  and  in  this 
way  destmying  its  nutritive  supi)ly. 

The  treatment  after  the  operation  sliould  be  mainly 
ib'recteil  to  avert  tlie  tendency  to  gangrene.  The  liml) 
should  be  smTouiidcd  by  a  thick  layer  of  carded  wool 
to  keep  np  its  tempei'atui'e,  and  elevated  U\  assist  the 
veiiniis  return.  The  diet  .slmuld  lie  moderately  lunirish- 
ing  a,nd  stimulating,  with  the  judicidus  use  of  (i]>ium, 
which  not  only  snothes  the  iiatieiit,  but  also  dilates 
the  small  arteries  a.nd  i.'apillaries,  and  thus  assists 
till!  establishiiient  iif  Liie  cullateral  circulatidii.  (Jn  iin 
account  shmdd  artilicial  warmth,  in  the  form  nf  hut 
liiittl(!s,  lie  applicil  to  tbe  linili,  iis  this  Avould  mily 
hasten  the  gangrene. 
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CHAPTER  IV. 

ANEURISM  OF  THE  THORACIC  AORTA. 

Although  this  jmrt  uf  tlie  aorta,  tVn'  oliviuus  i-casdus, 
is  never  tied  during  life,  still  aneurism  in  .some  part 
uf  its  course  in  the  thorax  is,  Tuifortunately,  by  nn 
means  uncommon  ;  and  a  knoM'ledge  of  its  relations 
to  the  surroundijig  structures  is  absolutely  essential 
in  oi'der  to  interpret  the  leading  symjitoms.  To 
point  out  these  relations,  therefore,  and  the  cliief 
unto\\'ard  elTects  likely  to  be  produced  "when  tliese 
relations  are  interfered  with  by  disease,  will  form  a 
fitting  introduction  to  the  subject  of  ligature  of  special 
arteries. 

FIRST,  OR  ASCENDING  PART.— It  co'i'ses  from  the  base 
(if  the  left  ventricle  at  the  level  of  the  sixth  dorsal 
VERTEBRA  l)ehind,  and  the  third  left  costal  ('artjl- 
AGE  ill  front.  Erom  this  point  it  passes  u])wards,  to 
tlie  riglit,  and  forwards  and  touches  tlie  sternum  at 
the  upper  border  of  the  second  right  costal  cartil- 
age. This  part  of  the  arch  is  contained  in  the  hbrdus 
jiericardium,  and  surrounded  liy  a  tube  uf  the  serous 
])ericardium  common  to  it  and  I  he  pidnnmary  artery 
before  its  bifurcation;  this  depends  on  Ihe  t'aet  thai 
lidtli  vessels  are  developed  from  the  halbiis  i(ticrivi^u,< 
{Ir/nicns  cuinnuniis  arteriosus)  of  Ihe  eiiibi'yn.  Rela- 
tions.—  J».  j'rnitl — Pulmonary   ailery,  pericardium, 
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rin'lit  auricular  a])pL'ndix  aud  ehcst  wail.  Behind. — 
IJighl  iiuhuouar}-  vesyt'ls  and  right  bronchus.  Tu  its 
right  side — Superior  vena  cava,  and  right  auricular 
appendix.    Left  side — Pulninnarv  artery. 

SECOND,  OR  TRANSVERSE  PART. — This  part  extends 
from  the  second  right  costal  cartilage,  passing 
transN'crsely  to  tln'  left,  and  baidvwards,  to  reacli  the 
left  side  of  the  luidy  of  the  fourth  dorsal  vertebra. 
Relations. — It  lies  under  cover  of  the  left  ]ileura,  neai' 
its  termination.  Ahoce — There  is  the  left  inndininate 
vein,  and  the  three  large  brandies  of  tire  arch — (a)  The 
iuudniinatc  artery:  (6)  left  common  carotid;  (c)  left 
subclavian.  Tii  front — It  is  o\-eiiapped  by  the  left 
]tlenra  and  lung,  and  then  fmm  left  to  right  liy  the 
fnllowing  nerves — (a)  Left  vagus  giving  ofl'  its  recur- 
rent laryngeal  In'aneh  ;  {b)  cardiac  nerves  to  the 
su])erHcial  cardiac  jilexus  (left  superior  cervical  of  the 
sympathetic,  and  inferi(.ir  cardiac  of  left  vagus)  ;  (c)  left 
jjlu'enic,  crossing  in  front  of  the  other  ner\'es.  Below 
— Pulmonary  artery  bifurcating,  the  obliterated  ductus 
arteriosus  connecting  its  left  division  Avith  the  aorta, 
superficial  cardiac  ]ilexus,  left  recurrent  laryngeal  nerve 
aud  till'  lid't  brduchus.  /le/iiiul  —  Ihfurcatioii  of  the 
traehea,  deep  cai'diar  plrxus,  lid't  i'ec\iri'ent  laryngeal 
uei'Vc,  (c'sopliagus  and  thora<ic  iluct. 

THIRD,  OR  DESCENDING  PART.  —  Extends  from  the 
lower  b(n'del'  of  tlie  left  side  of  THK  liODV  of  the 
KOURTH  DORSAL  VERTEIiRA,  to  the  loWer  border  of  iiie 
left  side  of   the   l)ody  of  the    KIl'TH    DoliSAI-   VKH'I'KBKA . 

Relations.  —  /«  fraiU  the  left  pleuiM  and  lung,  and 
partly  alsn  the  rodt  of  the  lung.  ll  lies  against  the 
\eitebral  column,  and  to  its  rig///  .sidi:  we  l:a\c  the 
ojsi ipli;e_ius  ami  llioi;iiie  dnel,  bnl  on  a  plane  anferioi' 
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Ill  iL.  wliilc  oil  tliu  left  side  it  is  cuvercd  liy  ilie  iileura 
and  luiig. 

SYMPTOMS  AND  DIAGNOSIS. 

Tliu  general  mijuns  at  our  disposal  for  Uio  diaguusis 
of  aneurism  of  tlic  aorta  iu  tliu  tliovax,  as  -wl'!!  as  its 
]:>roljablo  position,  luive  been  divided  into  direct  and 
indirect.  Fortunately  this  differential  diagnosis  as  tt.i 
tlie  ]mrt  aiiected,  guides  the  special  prognosis  more 
than  it  modihes  the  treatment.  The  direct  means  of 
diagnosis  include  inspection,  palpation,  percussion  and 
auscultation.  Inspection  may  discover  a  hulgi]ig  which 
may  or  may  not  pulsate  or  heave ;  2KiIpatiun  may  show 
tliat  the  pidsation  is  expansile  and  not  a  mere  upheaval, 
and  may  also  detect  thrills.  Percussion  indicates  an 
increased  area  of  dullness,  and  also  the  shape  of  that 
area,  and  its  iirobahle  ]'(dati(>n  to  the  heart  and  great 
vessels.  By  auscultatiun  -we  may  liear  the  normal 
cardiac  sounds  very  clearly  in  the  sac,  thougli  they  may 
be  less  clear  between  the  sac  and  the  heart ;  valvular 
murmurs  may  also  be  well  heard,  lienig  transmitted  l>y 
tlie  blood  current.  At  times  also  local  murmurs  pro- 
duced in  the  sac  are  lieard,  Ijeing,  as  a  rule,  systolic  in 
time.  A  very  common  effect  of  aneurism  of  the  arcli 
is  to  produce  accentuation  of  the  second  sound  in  tlie 
aoi'tic  area.  The  indirect  evidences  are  derived  from 
the  pressure  effects  on  surroundhig  structures.  (1)  The 
(mophagus,  causing  dilHculty  in  swallowing,  especially 
of  solids;  on  auscultating  over  the  course  of  the 
(csoiihagus  beliiiul,  delay  iu  tlic  transmission  of  tlie 
Im.Ius  may  be  ih'tected.  It  may  also  l)e  displaced  lo 
,,nc  side.  (2)  Thorarir  dud  jirodueing  rapid  emaeia 
tioii,  auicmia,  and  sumetiuies  ascites,  llie  lluid  poui'ed 
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out  ivsoiiibliiig  cliylo.    On  account  of  tlio  pro.s.suro  on 
the  duct  tlie  lymijli  ami  cliylu  that  it  iioriiially  conveys 
from  tlie  intestines  to  tht*  blood  is  lost  to  the  body,  so 
far  us  nutrition  is  concerned,  and  hence  the  emaciation, 
(III  account  of  this  great  loss  of  fat,  which  may  Iw,  dis- 
r. ivered  in  the  st< lols,  causing  fatty  diarrhcea.    (3)  Hearl 
and  blood  vessels — The  heart  may  be  dis))laced  aTid  its 
movements  impeded,  causing  palpitation   and  otlier 
signs  of  heart  disease;  the  arteries  ai'c  usualh'  imper- 
tei-tly  Klled,  and  therefure  show  diminished  tension, 
and  thiTf  is  also  delay  in  the  transmission  of  the  jtulsc 
wave;  the  veins  are  overHlled,  giving  rise  to  cedema. 
(4)  Respiratory  organs— \N\wn  tlie  trachea  is  pressed 
"U  the   patient  has  a   feeling  as  if  he  were  being 
throttled,  and  tlie  respii'ation  is  noisy;  this  feeling  is 
increased   liy  exerti,,ii   and   excit(>ment, — this  is  an 
important   sign   in  the   diagnosis  of  aneurism  from 
ordinary  tuiiiours.     There  is  a  peculiar  harsh,  brassy 
i-niigb  but  Ud  cxpectdratiun,  unless  it  has  liegnn  Id 
ulcerate,  when  there  will  jmibably  In-  luemo])tysis ;  the 
rcsj.iratory  murmur  will  be  feeble  in  l„,th  lungs.  If 
nnly  one  lironchus  is  jiressed  upon  tbe  symiitoms  will 
be  somewliat  similar  but  conlined  to  one  side;  there  is 
also  very  fn.piently  a  liarsii  snoring  bea,rd  over  the 
part  pressed  ,,ii  from  tlie  alteriition  [iroduced   in  the 
size  of  the  tube.     Tliere  are  llo  rrepitatioiis,  nor  is  the 
v.»-al  re.sonanrH.  iiicreasi'd,  imd  therefore  it  did'ers  from 
piinimonia.     (o)  Nerves  — ^\^u■u   nerves  are  aHeete.l 
\vc  must  distinguish  two  stages— („)  A  stage  of  hrila 
dun,  motor  or  seiis,,ry;  and  (h)  the  stage  ('.f  />aral>,sis. 
In  sensor;/  nerves  there  is  at  lirst  severe  shooting  jiaiiis 
>|'rea,h'iig  ill  various  direetions  along  the  iierve  and  i(s 
'I'i-^  iiiav  be  followed   by  cimplele  ,,r 
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partial  anesthesia.     In  motor  nerves  we  first  liave 
spasmodic  contraction  of  the  muscles  they  supply, 
followed,  sooner  or  later,  by  paralysis.    As  examples  of 
the  above,  we  have  pressure  on  the  cardiac  nerves 
producing  severe  anginous  pams;  the  phrenic,  first 
irritated  causing  hiccough,  later  paralysed;  recurrent 
LARYNGEAL,  Causing  alteration  of  voice  and  dyspnaa 
from  spasm  of  the  muscles  of  the  larynx  during  the 
stage  of  in-itation,  later  aphonia  from  paralysis  of  the 
same  muscles;  on  the  vagus,  causing  severe  anginous 
pains,  nausea  and  retching,  asthmatic  dyspnoea,  and 
probably  inflammation  of  the  lungs;  the  sympathetic 
during  the  stage  of  irritation  causing  dilatation  of  the 
pupil,°but  later,  wlien  the  Jierve  is  paralysed,  contrac- 
tion.   (6)  Bones  are  eroded  and  absorbed,  and  during 
the  absorption  there  is  severe  pain,  which  is  sometimes 
mistaken  for  rheumatism.    The  pain  in  the  earlier 
stage  is  nsuaUy  lancinating,  intermittent,  and  neuralgic 
in  "character,  and  is  probably  due  to  pressure  on  the 
1  sympathetic  or  spinal  nerves;  it  radiates  in  various 
directions— left  side  of  head  and  face,  left  arm,  &c. 
Later,  the  pain  is  more  of  a  burning  or  bormg  cliaracter, 
and  seems  to  depend  on  the  absorption  of  the  bony 
tissue  and  other  compact  structures.    In  tlic  case  of 
the  vertebra;  it  may  cause  curvatiu-e  of  the  spine,  and 
lead  to  compression  of  the  spinal  cord,  at  first  ])ro- 
ducin-  symptoms  of  motor  and  sensory  irritation, 
graduluy  passing  into  paralysis  of  all  the  body  below 
?he  level  of  the  lesion.    In  attempting  to  distinguish 
between  solid  mediastinal  tumours  and  aneurism,  the 
fnllowing  points  should  be  kept  in  mind:-(l)  In  11... 
rase  of  aneurism  the  symptoms  vary,  being  worse  alter 
..K.-iU.uH.,it  or  exertion.    (2)  A  solid  tumour  may  have 
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;i  rnimnunii'at(Hl  impulse,  but  tlii^f  inipulso  is  itovpv 
cxjiausile.  (3)  Solid  tumours  neitlier  reproduce  the 
heart-sounds,  nor  do  they  give  rise  to  sounds  of  their 
o\ni.  (4)  In  solid  tumours  it  is  very  rare  to  find  anj- 
difference  in  the  pulses  on  the  t^yo  sides  of  the  body. 

DIFFKRENTIAL  DIAGNOSIS  AS  TO  THE  TAIiT 
AFFECTED. 

Ascending  Part.— On  the  anterior  aspect  it  may 
appear  as  a  pulsating  tumour  between  the  intercostal 
spa(;es  on  the  right  side  of  tlie  steriuim;   there  is 
increased  dulness  on  percussion  to  the  right  of  the 
sternum,  and  as  the  aneurism  increases  in  size  it  may 
compress  any  or  all  of  tlie  structures  in  relation  to  it.  Iii 
tliis  part  of  tlie  arch  the  aneurism  rarely  reaches  a  large 
size  before  it  bursts  into  the  pericardium,  causing  sudden 
d<'atli  by  filling  it  and  stopping  tlie  heart.  "  Should 
the  aneurism  l)e  .situated  on  the  iiosterior  aspect  it  may 
gi\-c  rise  to  no  symjitoms  except  accentuation  of  the 
second  smuid  in  thf  aortic  area,  and  delay  of  tlie  radial 
pulse.    Transverse  Part.— When  on  the'convex  aspect 
it  tends  to  pass  to  the  riglit  side  of  tlie  sternum,  or  it 
may  present  at  or  above  the  manul)rium  stcrni  in  tlie 
middle  lino;  tlie  cardiac  plexus  is  fivcpiontly  jiresscd 
on  causing  angina-like  pains,  and  the  voice  is  altered 
from  pressure  on  the  left  recui'rcnt  laiyngeal  iiervi' 
simulating  laryngitis  or  moiv  serious  laryngeal  disease. 
Dyspnrea  is  an  urgent  synqitoni  from  pressure  upon  the 
trachea,  bronchi,  pulmonary  veins  ,,r  left  reenrrenf 
laryjigeal  nerve;    it    may  afso    produce    cough  and 
biemoptysis  and  ultimately  burst  into  the  tracl°ea,  pro- 
ducing fatal  hfemorrhage.    It  may  further  involve  Ih,. 

duct  or  -esophagus,  and  cerebral  .listurbances 
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are  common  from  iiitomipiion  of  the  circuliition  ihrougli 
the  carotid  arteries ;  and  when  tlie  innominate  or  left 
snlxdavian  are  involved  there  M'ill  he  weakness  and 
lUday  of  the  pulse  at  one  or  other  wrists.    It  is  very 
difhcnlt  to  differentiate  aneurism  of  this  part  from 
aneurism  of  one  of  the  arteries  at  the  root  of  the  nech ; 
hut  in  the  case  of  aortic  aneurism  the  tumour  is  seen 
to  liave  no  deRned  lower  hoimdary  on  pereussion. 
There  is  iisually  well-marked  oedema  from  pressure 
on  the  neighliourhig  veins.     Descending  Part.— The 
symptoms  are  ohseure.    There  is  dulness  on  percus- 
sion over  the  hack  or  front,  hoth  to  the  left  of  the 
median  line,  and  later  tlie  appearane(^  of  a  pulsating 
tumour.    There  is  marked  erosion  or  absorption  of  the 
vertehne,  giving  rise  to  severe  pain  referred  either  to 
the  hack  or  chest,  and  radiating  round  the  intercostal 
nerves  of  the  left  side;  pressure  on  the  left  bronchns 

or  trachea  and  displacement  of  the  left  lung;  pressure 
/  on  the  (esophagus  causing  dysphagia,  prohaldy  the  most 
I  distressing  symptom  of  aneurism  in  this  region.  To 

these  may  be  added  the  symptoms  of  pressure  on  the 

thoracic  duct  and  veins  of  the  chest-wall  together  with 

delay  of  the  femoral  pulse. 

THE  DESCENDING  THORACIC  AOKTA. 
This  part  of  the  aorta  is  the  direct  (M.ntinuation  of 
the  aortic  arch,  and  extends  from  the  lower  part  of  the 
loft  side  of  the  hody  of  the  nm  dorsal  v.U'tebra 
(TURNEU),  hnver  iH.nler  of  the  fouvth  (Gray)  to  the 
anterior  aspect  of  the  last  dorsal  vert.'hra,  where  n. 
loaves  tlu>  tliorax  by  passing  through  the  aorl.c  .>pen- 
i„cr  of  the  diaphragm.  ReUltionS.— ft'/'/m/— It  lies 
;,„ainst    the    vortrbral   c.bimn    inllowing   ihr  .lorsal 
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I'lU'vc:  it  iilsu  rmsses  the  vciia  azy^'oy  iiiiiKir  infci-inr, 
ami  sdiuctinies  tlic  vciui  azygos  minor  .su[)cn',)r.  In 
Jronl  it  is  rovcivd  liy  tlie  ]>ei'icanliuni,  ei'o.ssed  traus- 
\  (T.seJy  liy  the  rout  of  tlic  left  lung,  and  very  obliqxicly 
by  the  re.sophagus.     To  the  rirjht  side  we  find  the 
ccsophagus  (at  its  upper  part),  vena,  azygcw  major,  and 
th.jracic  duct.    To  the  left  side,  tlie  cesophagus  (at  its 
lower  part),  pleura  and  left  lung.    The  relation  tliat 
tlie  oesophagus  bears  to  tlie   different  parts  of  tlie 
iiorta  in  tlie  thorax  is  worthy  of  special  note.    It  lies 
behind  the  transverse  part  of  the  arch,  to  the  right 
of  the  descending  part;  to  the  riglit,  then  in  frmit, 
iiiid  lastly  to  tlie  left  side  of  the  descending  thoracic 
anrta.     These   relations  are   tn   be  .sjiecially  renieni- 
iH'reil  in  eases  of  reai  or  sn]iposed  stricture  (jf  the 
n;so|iliagus,  for  both  in  stricture  and  aneurism  there  is 
uiMTked  dysjihagia,  ami  it  is  of  the  utUKist  inij.ortance 
tn  find  <iut  on  what  this  depends.    Occasionallv  in 
■""•"'■ism  the  patient  lus  been  treated  for  stricture  ,,f 
111!'  'esophagus  by  the  introduction  of  bougii's,  with 
11"'  inifortnnate  aiul  fatal  result  of  perb.ratk.n  'of  the 
>^;ic  by  the  point  of  the,  instrument. 

Note.— (1)  The  aorta  in  this  jiart  of  its  coiii'se,  it 
M-ill  be  observed,  is  covered  by  the  left  cos(,al  pleiira; 
aneuri.sm  therefore  in  this  part  of  the  vessel  is  verv  ajit 
tn  burst  into  the  left  pleural  cavity  by  a  laigo  rent,  giving 
nse  to  sudden  and  fatal  liienjorrluige  (when  an  aueurisin 
"p"us  on  a,  murnm  snrfaee,  the  rent  is  seldom  large, 
iiiid  death  rarely  so  sudden  as  when  it  opens  into  a, 
•-'•nais  eavily).  (2)  The  spinal  column  is  pressed  upon, 
Hie  vertebra,  are  absorbed,  au.l  the  cord  may  sulfer' 
'■'lusing  paralysis  of  Mie  lower  exlreniities.  '(.■5)  The 
'■""t'  "I'  111''  l''l'l  Inn-  passes  in  front  of  the  vess..l,  and 
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ill  tlic  root  tlio  bronchus  is  tlic  most  posterior  structure, 
licnco  this  tube  is  narrowed,  the  lung  therefore  is  im- 
perfectly filled,  and  peculiar  respiratory  sounds  arc 
heard  on  auscultation.  (4)  The  heart  and  pericardium 
are  also  in  front,  and  the  growth  of  the  aneurism 
impedes  the  movements  of  the  heart,  and  the  dis- 
turbance thus  caused  may  simulate  heart  disease. 

(5)  There  is  dysphagia  from  pressure  on  the  cesophagus 
(see  the  special  relations  of  this  tube  to  the  aorta). 

(6)  The  thoracic  duct  is  pressed  on  and  may  be 
obliterated,  Avhen  there  wiU  be  marked  emaciation 
from  the  lymph  and  chyle  lost  to  nutrition. 

Although  the  aorta  in  this  part  of  its  course  is  not 
tied  by  the  Surgeon,  yet,  curiously  enough,  nature 
herself  can  perform  even  this  operation  with  success; 
for  it  is  by  no  means  uncommon  to  find  the  aorta 
obhterated  just  beyond  the  ductus  arteriosus,  or  at  the 
junction  of  the  arch  with  the  descendmg  aorta,  and 
yet  the  patient  has  survived.    This  is  very  interesting 
from  a  surgical  point  of  view,  as  is  shows  the  resources 
of  the  collateral  circulation,  and  that  it  is  possible  to 
live,  so  far  as  that  at  least  is  concerned,  even  Avheu 
tlio' aorta  is  tied.    According  to  Mr  Sydney  Jones, 
the  principal  communications  by  which  the  circulation 
was  carried  on,  were-(l)  The  internal  mammary 
anastomosing  with  the  intercostal  arteries,  with  the 
phrenic  of  the  abdominal  aorta,  by  means  of  the 
musculo-phrenic,  and  comes  nervi  phrenici,  and  largely 
with  the  deep  epigastric.    (2)  The  superior  mtercosta  , 
anastomosing  anteriorly,  by  means  of  a  large  branch 
with  the  first  aortic  intercostal,  and  postenol^ly  with, 
the  posterior  branch  of  tlie  same  artery.     (3)  ilic 
inferior  thvroid,  by  means  of  a  branch  about  the  si/e 
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(if  an  iirdijiiiry  radial,  fin'med  a  conuiiuiiicatidn  AviLli 
the  first  aurtic  iutercu.stal.  (4)  The.  transvcr.sa,li.s  colh', 
by  means  of  hirgc  coinuiuiiicatioiis  with  the  posterior 
hrauehes  of  tlie  intercostals.  (5)  Tlie  Lraiiclie.s  of  tlie 
suljclaviaii  and  axillary  going  to  the  sid(5  of  the  chest 
were  large  and  anastomosed  freely  with  the  lateral 
branches  of  the  intercostals. 
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CHAPTER  V. 

LIGATURE  OF  THE  INNOMINATE. 

Instruments  required  in  Ligature  of  Arteries.— 

Scalpel  or  straight  Listourv,  director,  dissecting  forceps, 
blunt  hooks,  a  pair  of  l)road,  hent  copper  spatuhe,  aneu- 
rism needles  of  various  shapes,  waxed  sillc,  or  chromic 
acid  catgut  ligatures,  a  jiair  or  two  of  Pean's  forceps, 
means  to  comniand  tiie  ha'inorrliage,  sjionges,  &r. 
Assistants  reijnired :  — jS'o.  1.  To  administer  ehlori.- 
form.  is^o.  2.  To  hold  and  steady  tlie  lindj,  kv.  Js^o.  3. 
With  a  hlunt  hook  in  each  hand  holds  apart  the  edges 
of  the  wound  as  layer  after  layer  of  the  tissues  are 
divided,  and  further,  tries  to  lessen  the  depth  of  the 
wound  as  much  as  possible,  putting  tlie  part  hito  sueli 
a,  position  a.s  t..  relax  muscles,  &c.  No.  4.  AVith  small 
sponges  on  the  ends  of  sticks  keeps  tlie  wound  free 
of  hk.od,  and  assists  the  operator  to  tie  the  bleeding 
vessels.  No.  5.  To  liand  instruments  to  the  operator. 
No.  6.  To  Avash  si^onges  and  hand  them  to  assistant 
No.  4. 

Innominate  Artery.  — This  artery  has  also  been 
named  Brachio-Cephalic,  from  its  being  distributed  to 
the   arm    and    head.      Aneurism   .-f    this   vessel  is 

extremely  difficult  t<i  diagnose  witJi  certainty,  as  iu.l  1 

iire  all  aueurisMis  at  the  root  of  Ibc  neck.  Many  eases 
,li;eMiosed  as  aneurism  of  the  iniuuninalc  during  life, 
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liavp  lici'ii  discovered  after  dciiili,  liy  iJie  ]iinre  jierf'eet 
liglit  iif  tlie  pdst-iiKirteiu  ruoin,  tn  be  aneun'siiis  of  tlie 
airh  of  tlie  aorta.  Aneurism  of  tlie  iunoiuinate  forms 
a  |)ulsatiiig  swelling,  usually  situated  on  the  tracheal 
side  of  the  right  stcriio-mastoid  muscle,  and  gives  I'ise 
to  e(.!rtaiu  SPECIAL  SYMPTOMS,  chiefly  from  jiressui'c  of 
the  tumour  on  neighbouring  structures.  (1)  The  pulse 
on  the  attected  side  is  small  and  feeble,  and  so  is  the 
pulsation  in  the  right  carotid.  (2)  The  superficial 
veins  of  th(>  neck  are  euhirged,  and  we  have  a'dema  of 
the  right  eyelid  and  arm.  (3)  There  are  dull  acliiug 
pains  (or  tliey  may  be  sharp  and  slujoting)  from  pressure 
on,  and  irritation  of  the,  cervical  and  bi'aeliial  nervous 
l)lexusi's.  (4)  DyspiKca  from  pirssure  on  the  recui'- 
rent  laryngeal  nerve,  or  by  direct  compression  (jf  the 
trachea.  (5)  Difficulty  in  swallowing.  (G)  If  the 
'•ervical  sympathetic  be  irritated  there  will  Ije  dilata- 
'iou  of  the  pupil  of  the  aflected  side;  but,  if  it  lie 
eoinplctely  paralysrit,  the  pupil  on  iJiat  side  will  be 
contracted  The  same  remark  ai)plies  to  aneurism  of 
the  common  carotid. 

Origin.— From  the  right  side  of  the  transverse  pai't 
of  the  arch  of  the  aorta.  Extent.— From  toe  ab(,ve. 
point  to  Ijehind  the  right  Hterno-cla-vicula,r  articulation 
and  lower  cervical  region,  where  it  bifurca1,es  into  the 
right  sM])clavian  and  right  common  carotid.  Its  entire 
''■ngth  is  from  H  to  2  inches.  Course.— Upwards 
and  to  the  right,  l)ehiud  the  first  piece  of  the  sternum. 
Its  most  important  relations  are:  In  front-  {\)  The 
first  ]>iece  of  the  sternum.  (2)  Lower  part  of  the 
«terno-mastoid,  steruo-hyoid,  and  sterno  thy I'oid  muscles. 
(3)  It  is  crns.sed  by  the  left  iiuiouduate  vein,  and  there 
is  ids,,  a  net-w,,rk  of  tliyr,ii,l  vimiis  in  front  of  it,  ,-m- 
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lifddc.d  ill  the  louse  celhilar  tissue.  On  its  rlgU  side  : 
— (1)  The  riglit  iiuioniiuatc  vein;  (2)  vagus;  (3)  pluenic; 
(4)  pleura.  Oii  its  left  side,  tlie  left  coiumon  carotid. 
Behind— {\)  Trachea,  at  loM'er  part;  (2)  pleura  and 
apex  of  the  right  lung. 

THE  OPERATION. 
In  ligature  of  this  vessel  the  patient  should  be  in 
an  easy  recumbent  posture,  with  the  shoulders  raised, 
the  head  thrown  back  and  turned  towards  the  left 
shoulder.  The  Surgeon  may  either  stand  m  front  of 
the  right  shoulder  or  behind  the  left. 

Superficial  Guide  to  the  Vessel.— It  lies  just  behind 
the  right  sterno-clavicular  articulation.    Incision. — The 
incision  should  be  V-shaped.    First  make  an  incision 
about  two  inches  long  over  the  inner  part  of  the  clavicle 
and  sterno-clavicular  articulation  to   the  sternum; 
another,  two  or  three  inches  in  length  along  the  inner 
border  of  the  right  sterno-mastoid  muscle,  meeting  the 
uther  at  the  sternum  at  an  ae^ltc  angle.    By  these 
incisions  we  divide— (1)  Skin;  (2)  platysma  and  fascia; 
(3)  sternal  head  and  inner  ]jart  of  the  clavicular  head 
of  the  sterno-mastoid.    These  are  thro^vll  upwards  and 
outwards,  and  then  we  cut  through;  (4)  sterno-hyoid ; 
and  (5)  the  sterno-thyroid.    The  head  is  now  dim 
well  back  in  order  to  draw  up  the  artery  mto  the  neck 
as  much  as  possible,  the  left  innominate  vein  being  fixed 
does  not  rise  with  the  artery.    Deep  Guide  to  the 
Vessel— Trace  down  tlie  common  carotid  with  the 
finoer  till  the  Ijifurcation  of  the  innominate  artery  can 
Udisiinclly  felt ;  then  (6)  draw  the  inferior  thyroid 
veins  carefully  to  one  side,  clear  the  vessel  with  the 
fin-^er  and  diivctor  from  tlie  surrounding  cellular  tissue, 
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iiiul  ligatiuv,  taking  cure  not  to  Wduiul  the  pleura;  tlie 
needle  is  passed  from  the  uuter  side  in  order  to  avoid 
the  right  innominate  vein  and  right  i)ncumogastrie 
nerve,  and  in  passing  it  be  careful  to  keep  its  point 
close  to  tlie  artery,  in  order  to  avoid  wounding  the 
jileura  coA'ering  the  apex  of  the  right  huig. 

The  Collateral  Circulation  is  practically  the  same  as 
in  ligature  of  the  common  carotid,  added  to  that  of 
ligature  of  the  right  subclavian  (see  Tig.  1). 

PECULIARITIES. — As  a  rule,  the  innominate  gives  off 
no  branch,  but  occasionally  a  small  branch,  the  thyroidea 
ima,  arises  from  it  and  runs  np  in  front  of  the  trachea 
to  the  thyroid  body;  further,  it  is  by  no  means  an 
uncommon  arrangement  to  find  the  left  common  carotid 
joined  Avith  the  innominate  artery  at  its  origin.  In 
some  cases  there  is  no  innominate  artery,  the  right 
subclavian  arising  directly  from  the  arch  of  the  aorta, 
hence  the  importance  and  nece.ssity  of  the  'deep 
guide,'  viz.: — to  trace  down  the  common  carotid  with 
the  finger  till  the  bifurcation  of  the  innominate  arteiy 
is  distbirthj  felt,  and  if  this  cannot  be  done,  to  desist 
from  the  op(;ration  or  make  some  special  explorations 
with  a  view  to  discovei'  the  reason  why.  Occasionally 
its  point  of  division  is  ('onsiderably  above  the  sterno- 
clavicular articulation,  less  frequently  it  divides  below 
that  point.  When  the  aorta,  as  in  birds,  is  a  'right 
aorta,'  the  innominate  artery  is  on  the  left  side  of  the 
neck  instead  of  the  right  side.  It  will  also  be  on  the 
left  side  in  cases  of  the  rare  congenital  malf(irnuition 
of  'trumjyn.v'tioii'  of  the  thoracic;  viscera,  when  eveiy- 
tliing,  as  it  wen',  lies  on  the  wrong  side. 

Ligature;  of  the  innominate  is  not  a  successful 
operation,  and  can  hardly  be  regarded  as  justilialilc,  and 
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is  iiiiw  practically  abandoned,  except  for  exaniinatimi 
pnrposcs.  In  a  large  pro]i(n'tion  of  cases  (one-fifth  of 
all)  the  operation  has  had  to  he  abandoned,  on  account  of 
unforseen  difficulties,  discovered  oid}'  during  its  progi'css. 
To  render  the  passmg  of  the  hgature  more  easy  and 
certain,  the  inner  end  of  the  clavicle,  and  the  upper  part 
of  the  sternum  may  be  removed  (Cooper). 

It  is  scarcely  necessary  to  remind  the  reader  that 
there  is  but  one  innominate  artery  (though  there  are 
two  innominate  veins),  and  that  it  is  on  the  right  side. 
It  does  not  look  well  A\dien  a  student  rises  from  the 
exammation  table,  (where  he  has  sat  down  for  his 
'written,')  and  asks  the  examiner  <ni  icliich  side  he 
wishes  the  artery  tied;  it  is  apt  to  raise  a  msjnrkm 
(liowever  unjust  and  unfounded  that  suspicion  may 
be)  in  that  gentleman's  mind,  that  the  student  mnsl 
have  forgotten  his  anatomy  considerably— if  ever  he 
knew  it — of  which  fact  he  tpiietly  makes  a  mental 
note  for  future  reference.  It  is  si)ecially  awk^vard  to 
make  such  a  mistake  at  such  a  time;  for,  if  ever  a 
student's  words  ought  to  be  few  and  well  chosen,  it  is 
at  an  examination. 

TREATMENT  OF  INNOMINATE  ANEUKISM. 
For  the  treatment  "f  innominate  aneurism  various 
methods  are  adopted.  All  operative  measures  have,^  as 
yet,  been  very  unsuccessful,  the  patients  usually  dying 
in  a  short  time  after  the  operation  from  sc.'ondary 
hiemorrhage,  inHaramatiou,  and  gangrene  nf  the  lung, 
or  inllammation  of  the  pleura:  and,  in  all  i-robability, 
death  has  in  most  cases  only  been  hastened  by  the 
operation.  We  have-(l)  Medicinal  and  dietetic  treat- 
ment, the  most  trustworthy  and  safest  method.  (2)  Ligo- 
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iure  of  the  innominate  artery  itself,  usually  of  little 
use,  and  only  liastens  death.     It  can  only,  by  any 
possibility,  be  suceessful  if  the  artery  is  healthy  and 
tbc  aneurism  limited;  in  tubular  anearism,  wheiv  the 
e(iats  ai'e  diseased,  it  is  worse  than  useless,  as  the 
disi-ased  artery  gives  way  in  a  few  hours  under  the 
])ressui'e    of   the    ligature,    with   fatal  ha'morrhage. 
(3)  Liga.tni'e  on  the  distal  side  of  the  aneurism  (Brasdou 
and  "VVardrop).     We   may  tie  — (a)  the  subelaviaii 
alone;   (b)  the  i-arotid  alone;  (c)  both  arteries,  eithei' 
simultaueously,  i,r  tie  the  carotid  tirst  and  then  the 
sidielavian,  after  a  lojiger  or  shorter  interval — shonkl 
the  patient  be  fortunate  '(Miough  to  survive  the  first 
iipi'ration.     Neither    of    these    methods    have  been 
fullnwi'Ll  liy  any  marked  success,  on  account  of  the 
ilistnrbance  on  the  cardiac  side  of  the  ligature,  wluch 
renders  the  jirolialiility  of  consolidation  takuig  place  m 
the  sac  all  l)ut  lio|ieless;  and,  besides,  the  ligature  is 
applied  sn  close  to  the  aneurism  that  tlie  coats  at  the 
pnint  iif  application  are  almost  certainly  diseased;  th(> 
diiiigci',  therefore,  of  secondary   luemorrhage  is  \rv\ 
great.    (1)  Introduction  of  foreign  I,odies  into  the  sac, 
such  as  hue  in.u  wire,  hoisediair,  or  eatgn.t. 
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CHAPTER  VI. 

SUBCLAVIAN  ARTERY. 

Origin.— On  tlie  rigid  side  from  the  branching  of 
the  innominate  artery  behind  tlie  sterno  -  daviculnr 
articnlation.  On  the  le^t  side  directly  from  the  arcli 
of  the  aorta.  Extent  (in  neck).— From  the  sterno- 
clavicnlar  articnlation  to  the  lower  liorder  of  the  first 
rib.  It  is  divided  into  three  parts  by  the  scalenus 
anticns  muscle— a  part  internal  to  (1st  part);  a  part 
behind  (2nd  part);  and  a  part  external  to  that  mnsclo 
(3rd  part).  Course.— It  crosses  the  lower  part  of  the 
neck,  taking  an  arched  course  over  the  apex  of  th.^ 
pleura  and  first  rib,  passing  lietween  the  anterior  and 
middle  scaleni  muscles.  It  usually  rises  about  one 
inch  above  the  clavicle. 

RIGHT  SUBCLAVIAN.— First  Part. 
This  part  .extends  from  the  right  sterno-claviculav 
ariiculation  to  the  inner  edge  of  the  scalenus  auticus 
muscle.  An  aneurism  of  the  first  part  of  the  subclavian 
usually  presents  as  a  pulsating  tumour  ext.Tnal  t..  tlie 
sterno-mastoid  muscle.  Relations.— /«/ro«/-(l)  Bkiu 
and  .superficial  fascia;  (2)  Platysma;  (3)  .leep  fascia : 
(4)  three  imiscles- sterno-mastoid,  steriio-hyoi.l,  and 
omo-hyoid;  (5)  tlu-ee  veins,  internal  jugular:  vertebral, 
,H,d  anterior  jugular;  (6)  three  nerves-vagus,  l,rauches 
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of  symivitlietic  (cardiac,  and  an.src  Vinnsonii),  and 
phrenic  (the  phrenic  is  always  in  front  on  tlie  left  side, 
and  very  often  on  the  right  side  too,  but  usually  close  to 
the  edge  of  tlie  scalenus).  Behind— {\)  Longus  colli 
muscle  separated  from  it  hj^  loose  connective  tissue  in 
wluch  -sve  fmd  three  nerves— the  gaugliated  cord  of  the 
sympathetic,  the  recurrent  laryngeal,  and  tlie  cervical 
cardiac  branch  of  the  vagus.  Below  is  tlie  pleura  and 
the  recurrent  larnygeal  nerve.  Above,  there  is  nothing 
worth  noting. 

There  are  several  grave  objections  to  the  ligature  of 
this  part  of  the  suliclavian  —  (1)  Its  great  de2)th. 
(2)  Its  coini^licated  relations;  for  these  two  reasons  its 
ligature  is  one  of  the  most  ditlicult  and  S(>rious  opera- 
tions in  surgery.    (3)  Its  shortness  and  the  number  of 
branches  it  gives  off ;  it  is  only  about  one  inch  and  a 
half  in  length,  and  gives  ofl'  three  large  branches,  so 
that  its  ligature  is  almost  certain  to  be  followed  by 
fatal  secondary  ha-morrhage  when  the  ligature  se]3ai-ates. 
(4)  When  tied  for  spontaneous  aneurism   there  is 
always  tlie  serious  risk  of  the  coats  of  the  artery  being 
diseased,  so  that  they  are  unable  to  bear  the  ligature, 
(o)  The  disturbance  both  on  the  cardiac  and  distal  side 
of  the  ligature  render  the  formation  of  a  sufficient 
coagulum  all  but  hopeless.    On  the  cardiac  side  there 
is  tli(^  onward  rush  of  blood  in  the  innominate  artery, 
and  on  the  distal  side  thciv  is  the  ivgurgitant  streaiu 
through  the  vertebral,  thyroid  axis,  internal  manimarv 
and  su])erior  intercostal.     In  almost  rvery  iveonlcd 
case  in  which  this  o|ieration  has  been  iierforiiKul,  the 
patient    has    been    carried    off    by    fatal  secon.lary 
ha'TiioiThage  from  the  distal  side,  on  the  sepnraiion  .if 
the  ligature,  on  account  of  the  presence  of  these  larev 
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hvaiuhes.  But  althoiigli  it  is  sucli  a  dangerous  ami 
fatal  operation,  yet  it  is  occasionally  necessary  to 
litratiire  the  artery  iov  examination  purposes. 

O  * 

THE  OPERATION. 
In  ligaturing  the  fir.st  part,  the  patient  should  he 
in   an   easy  recumbent  posture,   with   the  shoulder 
depressed,  the  head  throAvn  liack,  and  the  face  turned 
to  the  opposite  side;  tlie  Surgeon  may  either  stand 
l)ehind  the  opposite  shoulder,  or  in  front  of  the  one  on 
which  he  is  to  operate.    An  incision  should  be  made 
transversely  over  the  origin  (sternal  and  clavicular)  of 
tlie  sterno-cleido-mastoid,  and  another,  two  or  three 
inches  in  length,  along  the  inner  Tiorder  of  the  amw 
uuiscle,  meeting  the  first  incisimi  at  an  acute  angle. 
The  V-shaped  flap  thus  marked  out,  consisting  of  in- 
tegument with  the  platysma  and  deep  fascia,  is  then 
turned  upwards  and  outwards.    The  sternal  head  of 
the  stern o-mastoid,  and  jiart  or  whole  of  the  clavicular 
head,  is  next  divided  on  a  director  and  turned  out- 
ward's.   Avoid  the  anterior  jugular  vein  and  its  com- 
munications, and  divide  the  sterno-hyoid  and  sterno- 
thyroid  muscles   in  the  same    manner.  Carefully 
separate  the  cellular  tissue  with  the  handle  of  the 
scalpel  or  the  finger-nail,  when  the  artery,  with  the 
internal  jugular  vein,  will  be  lu'ought  into  view.  At, 
the  lower  part  of  the   wound  the  internal  jugular 
vein    inclines    away    fr.nn    the    artery    leaving  the 
pneumo-gastric  nerve  visible.    The  proper  point  f.u- 
the  application  of  the  ligature  is  in  the  space  between 
the  vagus  and  the  r.Mnirrent  laryngeal  nerve  <.n  th.' 
inner  side,  and  the  thyroid  axis,  i.hr..uic  and  card.nr 
nerves  un  Ibe  out.'r  side.     The  deep  guide  lor  thr 
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.•^(■curing  of  tlie  vessel  is  tu  Iracc  down  tlic  cai'otid  to 
llie  bifumitidu  of  the  innominate,  and  then  tlie  snb- 
cluvian  artery  is  to  lie  followed  outwards  till  the  vagus 
nerve  is  recognised  by  the  finger.  Tlie  internal  jugular 
vein  is  pressed  out  of  the  Avay,  and  the  nerves  drawn 
asidf  in  the  direction  indicated,  the  vessel  cleared  Avitli 
tiic  finger  and  director,  and  the  needle  passed  from 
below  upwards,  but  in  doing  so  be  careful  not  t<j  in.juic 
Ihr  pleura  or  the  right  innominate  vein,  or  include  the 
vagus  nerve.  The  subclavian  vein  is  in  fi'ont  nf  the 
artrry,  and  (Ui  a  niuch  hiwer  ]('vel,  being  undci'  cnver 
"f  the  clavicli'  and  subelavius  muscle,  so  that  it  is  not 
likely  to  give  any  ti'ouble  during  tlie  (.peratinn. 
Oecasiiinally,  however,  it  rises  in  the  neck  as  high 
as  the  artery,  and  in  two  cases  it  has  lieen  found 
aeeomjianying  the  artery  behind  the  scalenus  anticus 
muscle. 

r-EFT  SUnrr.AVIAX.  — Fn;sT  I-akt. 
'i'his  vessel  arises  fi'om  tlie  eml  of  the  transvei'se 
part  of  the  arch  of  the  aorta,  and  extends  to  the  inner 
•  •dge  of  the  seuleiiuK  anticus.  It  diH'ers  from  the  right  in 
'"■ing-  (l)  Much  longer;  (2)  it  is  more  deeply  plaei'd  ; 
(3)  it  ascends  almost  vertically  upwards  from  its  point  ' 
"f  origin  to  its  termination.  Relations.-  In  front— 
(1)  L''ft  pleura  and  lung;  (2)  left  inteinal  jugular  and 
iimoniinate  veins  ;  (.3)  the  same  three  ninsch's  as  on 
right  side— sterno-mnstoid,  sterno-thyroid  and  sterno- 
hyoid; (4)  the  same,  three  nerves  as  on  the  right  side 
— pneiimo-gastrie,  rardiac,  and  phrenic.  Tt  li.^s  on  a 
I'I'iiie  p.,stei'ior  to  |,l:e  left,  cniimion  car.. tid.  Behind 
-  It  lies  on-.-(])  (Ks,,p|i;i^rns:  (-J)  thoracic  <lucl,; 
(3)  sym|,athetie   and   cardiae.  binnehes   (cervical)  of 
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vagus;  (4)  loiigus  colli  muscle.  To  llie  inner  .side  ;— 
(Esophagus;  (2)  trachea;  (3)  thoracic  duct.  To  the 
outer  side,  pleura  and  lung.  It  is  generally  taught 
that  the  relations  of  this  part  are  too  complicated  to 
adnut  of  ligature.  Should  it  he  found  necessary  to  do 
so,  the  incision  and  the  steps  of  the  operation  resenihlc 
the  ligature  of  the  corresponding  part  on  the  right  .side, 
l)ut  great  care  is  necessary  tu  avoid  injury  to  the  pleura 
and  thoracic  duct. 

Collateral  Circulation  (Fig.  1).— When  the  first 
part  is   tied   tlie   following  vessels  re-estahhsh  the 
circulation:— (1)  The  .superior  intercostal  (16)  auasto- 
niosmg  with  the  aortic  intercostals  (27).     (2)  The 
inferior  thyroid  anastoniosuig  with  the  superior  thy- 
roid (10)     (3)  By  the  inosculations  of  the  vertebrals 
through    the    circle    of    AViUis  (1).      (4)  Internal 
mammary  (26)  anastomosing  with  the  deep  epigas- 
tric (25)  and  aortic  intercostals  (27).    (5)  The  thoracic 
hranchesof  the  axillary  (19,  23)  anastomosing  witli  tlio 
aortic  intercostals  (27).    (6)  The  prince]is  cervicis  (6) 
of  occipital  anastomoshig  with  the  in'ofunda  cervicis 
(11)  from  suhclavian.    (7)  Branches  from  the  thyroid 
axi.s  '^oing  to  the  scapula  (12,  13),  ana,stomosiiig  witli 
the  thoracics  of  the  axillary  (15,  19,  23),  and  through 
them  with  the  aortic  intercostals  (27). 

SECOND  PAET  OF  SUBCLAYIAN.-Eic.irr  and  Licft. 
This  part  of  the  artery  lies  heneath  the  scalenus 
aiiticus  muscle,  and  is  the  shortest  and  highest  <.f  the 
the  three  divisions.  It  may  be  tied  in  this  situation, 
hut  it  is  necessarily  a  dangerous  and  dilhcult  oin'ration.- 
(1)  On  account  of  the  d.'i'th  of  the  ves.sel.  (L)  it> 
close  relations  to  the  phrenic  uerve,  transversalis  colli 
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Fig.  1. 


(Altcv  'iMiTii  and  Walsiiam)- 


Explanation   of   Fig.  1. 
-V.  .Vorta.    B.  lunoiiiiiuitL'  ai  tcrv. 

1.  Circle  of  Willis,  formed  by  tliu  po.sterior  cerebrals  from  the 
basilar,  and  the  anterior  cerebrals  from  the  internal  carotids, 
connected  together  by  the  anterior  and  posterior  communicating 
brandies.  2.  Basilar  artery,  formed  by  tlie  union  of  the  two 
vertebrals.  3.  Occipital  artery,  from  the  external  carotid. 
4.  To  represent  the  anastomoses  between  the  corresponding 
branches  of  the  two  external  carotids,  viz. — facial  with  facial, 
lingual  with  lingual,  temporals  with  temporals,  and  occipital 
with  occipital.  5.  External  carotiil.  6.  Princeps  cervicis,  from 
occipital.  7.  Anastomoses  between  the  princeps  cervicis,  ver- 
tebral ami  profunda  cervicis  in  the  region  of  tlu'  suboccipital 
triangle.  8.  Vertebral,  from  the  subclavian.  9.  Common 
carotid.  10.  Anastomoses  between  the  two  sujierior  and  tlie 
two  inferior  tliyi-oids,  in  tlie  region  of  the  thyroid  gland, 
n.  Profunda  cervicis,  from  the  superior  intercostal. 
Transversalis  colli,  llh.  The  su[ierricial  cervical.  1-2.  Posterior 
scapular  artery,  one  of  the  divisions  of  the  transver.salis  colli 
lu-anch  of  thyroid  axis  ;  the  other  division  is  called  the  super- 
liriid  cei'vii-al  ami  enters  the  trapezius.  13.  Suprascapular 
artery  from  tin:  thyroid  axis,  anastomosing  with  the  subscapular 
from  the  axillary.  14.  Subclavian  artery.  15.  Thoracic 
axis,  from  the  axillai'y  anastomosing  with  tlie  supra-scapular 
and  posterior  circumllex.  16.  Superior  intercostal,  anastomos- 
ing with  the  internal  niaiiimaiy  and  the  aortii'  iiiterco.stals. 
17.  The  lirst  rib.  18.  Axillary  artery.  1!).  Superior  or  short 
thoracic,  anastomosing  with  the  inleiiKil  nnininiary.  'JO.  I'os- 
terior  l  iruiuiiliex,  suiastomosing  witli  the  thoracii;  axis  and  tlie 
.subscaiailar.  20«.  Anastomosis  between  the  su[irascapular  and 
the  subsca]iular.  21.  Anastomoses  between  the  jiosl erior  seaji- 
ular  and  the  subscapular.  22.  Sul)sra|)nliii-  artery.  23  and  21. 
Long  thora,cic,  anastomosing  with  llie  iiilernal  nianiniary  and 
the  aortic  intercostal.s.  2.^.  I)ee|)  epigastric  from  the  external 
iliac  (2<J).  2G.  Internal  ninmmary.  27.  Aorlic  inlercdslnls. 
28.  Anastomoses  lietween  llie  internal  iiiaiiimary  and  the 
•■<ui)erior  intercostal. 
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;nid  supra.s.-;,i.ului-  arteries;  and       hccausc  it  rests  ui, 
the  pleura  and  first  dorsal  nerve.    On  the  right  side  it 
gives  oft'  one  branch,  tlie  superior  intercostal,  and  this 
IS  hkely  t..  interfere  .rith  the  formation  of  a  proper 
^■lot:  on  tlie  left  side  it  usually  o•i^^^s  oft^  no  l,rane]i 
the  superior  intercostai  arising  fr,uu  the  first  part,  on 
l'"'  left  side.     Relations.-In  front_(l)  Skin,  fascia, 
'""I  I'latysnui;    (2)  sterno-niastoid;   (3)  branches  of 
th3-nnd  axis  (trans^•ersa]is  colli  and  suprascapular); 
(4)  ijliremc  nerve;  (5)  scalenus  anticus  muscle;  (G)  the 
subclavian  vein  is  separated  from  the  artery  by  the 
scalenus  anticu«,  and  is  on  a,  much  lower  level  as  a 
rule.    Behind-(l)  Pleura,;  (2)  midcUe  scalenus;  (3)  first 
d.-i'sal  ner^-e.     Above,  M-e  have  the  brachial  j.lexus 
n-lide  below  it  rests  on   the  pleura.     Should  it  b,' 
'^'■cessarj-  to  tie  this  part,  the  vessel  may  be  reache.l 
l'.y  means  of  the  follomng  inclsions-a  transverse  one 
over  the  chtvieular  head  of  the  sterno- mastoid,  from 
wo  to  three  „,ches  in  hmgth,  and  a  vertical  one  aJ)out 
two  „,ehes  Inng,  rather  ext..rnal  to  the  outer  border 
IH'  st..rn.,-n,astoid,  meeting  the  foriuer  at  an  a.aile 
U.e  flap  tlius  mapped  out,  consisting  of  the 
mtegument  platysma  an.l  dee,,  fascia,  is  raised 'up.-ards 
'^"^l  niwards,  and  the  external  jugular  vein  drawn  out- 
^vavds  if  necessary;  the  clavicuhir  hea.l  of  the  sterno- 
"|asto,d  ,s  then  divid,.d  iron,  withn„t  inwards  o,, 
'"•■ector,   „,  ,„  „,.|,,^^^^ 

^.yig  on  this  nmscle  the  following  .structun.s  will 

V.Tyld<eiyi,e  see„-(„)  the  i U t.^Ua  1  jugula r  Ve i „  alo.p. 

'I-  "m-r  border;  (A)  the  transversalis  .■oil,  a.id  suiu-r 

--IHdar  arleries;  (c)  th..  pl,re„ie  nerve;         i„  J  

■''^'■•^  also  llie  external  jugular  vein  along  its  ,,„ler 
""■d'-r.     Ihese  structures  must  be  di'awn  aside  in  (he 
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most  couvcuicMit  iiiaiuier  and  carefully  guarded  from 
injury.  Tlie  scalenus  is  next  cautiously  divided,  from 
without  imvards,  to  an  extent  sufficient  to  bring  tlie 
artery  into  A'icw,  and  after  carefully  clearing  tlie  vessel 
the  aneurism  needle  is  passed  from  heloAV  upwards. 
As  a  guide  to  the  jxisition  of  the  scalenus  antieus  it  is 
useful  to  I'emember  that  the  outer  edge  of  tlie  sterno- 
mastoid  almost  corresponds  to  the  oviter  edge  of  tliat 
muscle,  though  the  scalenus  is  slightly  external,  and 
the  external  jugular  vein  often  rests  on  tlie  uncovered 
jiart. 

Note.  (1)  lu  dividing  the  scalenus  antieus  siieciai 

care  must  Ije  taken  to  avoid  cutting  or  bruising  the 
l)hrenic   nerve  which   lies  on  its   anterior  surface, 
inclining   obliquely  towards   its  inner  border.  Two 
cases  are  mentioned  liy  Ebichsen,  one  in  whicli  the 
phrenic  nerve  was  divided,  and  the  patient  died  on 
the  the  eighth  day  of  pueunionia;  hi  the  other  case 
incessant  hiccough  followed  the  operation,  and  after 
death  the  phrenic  nerve  was  found  reddened  and  iii- 
ilamed,  having  probably  in  some  way  been  interfered 
Avith  during  the  exposure  of  the  vessel.     (2)  The 
transversalis  c(illi  and  supra-scapular  arteries  also  he 
superficial  to  the  scalenus  antieus,  and  must  be  eare- 
fullv  preser\-ed  from  injury,  as  they  play  a  very^mi- 
])(n-taiit  part  in  the  collateral   circulation.     (3)  The 
confluence  of  the  internal  jugular  and  subclavian  veins 
is  also  commonly  in  front  of  scalenus  antieus.    (4)  On 
the  left  side  the  thoracic  duct- will  be  found  arclnug 
downwards  in  front  of  the  scalenus  antieus  and  phrenic 
nerve.    On  tlu;  right  side  a  corresponding  structure, 
the  right  lymphatic  duct,  may  also  be  found,  but  it  is 
usually  very  small. 


Third  Part  of  Siilhiaviau. 


Tllllin  TART  01'  SlT,(T.AyiAN.— PaciiT  axd  Left. 

Tliis  is  tlic  pai't  must  fri'iniciitly  ligaturcil,  boraiiso  

(1)  It  is  the  most  superficial  part;  (2)  it  is  the  lciiig(^st 
part;  (3)  it  is  usuall}'  free  fnmi  hrauelips;  (4)  tiie.  first 
ril)  is  interposed  between  it  and  tlie  pleura,  and  by 
passing  the  needle  as  tlie  artery  lies  on  tlie  first  rili, 
we  avoid  wounding  the  pleura,  and  will  also  usualJy 
avoid  eoming  into  eontact  witli  any  abnormal  arterial 
liranelies — as  tliese  usually  arise  close  to  the  outer  edge 
of  the  scalenus  anticus.     It  extends  from  the  outer 
edge  of  the  scalenns  anticus  muscle  to  the  lower  l.order 
nf  tlie  first  rib,  and  is  contained  in  a  small  triangular 
space,  tlie  lowei'  and  smaller  of  tlie  two  divisions  of 
the  |)(,sterior  triangle,  liounded  liy  tlie  sterno-mastoid 
in  frniit,  the  cla\-icle  licinw,  and  the  ])Osterior  belly  of 
tlie  nmo-liyoid  ab(,ve.    Relations.— In  front— (1)  Skill 
supcrNcial  fascia,  platysma,  and  dee])  cervical  fascia. 
(2)  A  plexus  of  veins  formed  by  the  external  jugular 
anil  its  tributaries,  in  this  region,  viz.,  suprascapular, 
transversalis  Cfilli,  and  freipicntly  alsc  a  cnmimiiiicatioii 
fr..iii  the  anterior  jugular,  and  another  from  the  cephalic 
vein.    (.3)  Descending  branches  of  the  cervical  plexus 
"f  nerves.     (4)  .\..rve  b.  subclavius.     (T))  Clavicle  and 
snbclaviiis  muselr.          Supra-scapular  aiiery.    (7)  'J'lie 
sub<.|aviaii  vein,  luit  at  a  much  lower  level.  Above— 
(I)  The   cnls  going    to    form    the    brachial  plexus. 
(■1)  The  jM.sb'rinr  belly  of  the  (Miio-liyoid.  Behind— 
The  scalenus  melius.     Below— The  first  rib,  ami  partlv 
also,  till'  iHTve  trunk  lornied  by  Ibc  uiii.iii  of  the  Stli 
'•frvi.'al    and    1st   dorsal    nerves.      The    sam<'  nerve 
li''   l"'liind    il.    The   aiieiT   is  sometimes 
'les.-ribed  as  lying  ill  Ml,.  |,,^vrr  pari  of  a  litM,.  triaiigl.' 
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formed  tlius — internally  it  is  bounded  by  tlio  outer 
margin  of  the  sccalenus  anticus,  externally  by  the 
scalenus  jxisticus,  the  convergence  of  these  two  muscles 
forming  the  apex  of  the  triangle,  the  base  being  fonned 
by  the  first  rib  on  wliich  the  vessel  rests  (Spence).  In 
the  same  triangle,  above  and  behind  tlie  artery,  are  tlie 
cords  going  to  form  the  brachial  i3lexus. 

THE  OPERATION. 

The  patient  sliould  be  in  the  recumbent  position, 
with  his  shoidders  supported  by  pillows.  Ins  head 
tlirown  l-iaclovards  and  his  face  turned  to  the  opposite 
side,  while  the-  arm  of  tlie  affected  side  is  to  be 
depressed  as  much  as  possible  so  as  to  lessen  the  depth 
of  tlie  woiuid.  The  Surgeon  may  either  stand  behind 
(ir  in  front  of  the  shoulder  on  which  he  is  to  operate. 

Superficial  Guide. — The  vessel  lies  beneath  the  inosi 
inv.minent  part  of  the  clavicle,  and  it  is  important  to 
remember,  that  by  pressing  the  tlnnnb,  or  a  padded 
kcv,  finnly  downwards  and  backwards  behind  that 
ponit  of  tiie  clavicle,  towards  the  first  rib,  the  vessel 
may  be  compressed  during  life,  and  the  circulation 
through  the  rrpper  lindi  entirely  commanded.  I ncision. 
—With  the  inner  side  of  the  left  hand  draw  down  tlie 
skin  over  the  clavicle  for  about  one  inch,  and  cut  along 
ihr  hone  for  two  and  a  half  or  three  inches,  beginning  owr 
the  clavicular  origin  of  the  sterno-cleido-mastoid^  and 
.Midin"  at  the  trapezins;  by  drawing  down  the  skin  in 
this  manner  one  is  less  likely  to  cut  the  external 
jugular  vein,  which  may  be  fovmd  in  any  part  of  th.' 
'hase  <.f  th<'  posterior  triangle,  and  jierf orates  the  dee], 
fascia  about  half  an  inch  above  the  clavicle.  This 
incision  c.rresponds  to  the  middle  third  of  the  clavicle, 
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111'  Ijase  (if  the  postcridr  triangle.    But,  further,  to 
simplify  matters,  esiicciall}-  if  there  is  reason  to  suppose 
tliat  the  artery  lies  deeper  than  usual,  it  is  advisable  to 
make  another  incision  two  inches  in  length,  along  the 
outer  edge  of  the  sterno-mastoid  joining  the  former 
incision  nearly  at  a  right  angle,  more  especially  in  cases 
wliere  tiie  shoulder  cannot  be  depressed,  in  very  fat 
people,  or  those  with  short  thick  necks.     Parts  cut 
through. — While  the  skin  is  tense  over  the  clavicle 
there  is  divided  on  the  bone— (1)  Skin.    (2)  Superficial 
fascia.     (3)  Platysuia.     (4)  Superficial    nerves  and 
vessels — the  nerves  are  the  descending  branches  of  the 
cervical  plexus;  tlie  vessels  are  chiefly  the  tributaries 
nf  the  exteriial  jugular  vein,  which  at  this  point  usually 
fnrm  a  veiuius  plexus  in  front  of  the  subelaviau  artery. 
Till'  extci-nal  jugular  vein  .should  be  iiuw  exposed  and 
sa\-ed  liy  drawing  it  inwards  or  outwards  accordijig  to 
circunistances;  Imt  if  too  mnciL  in  the  way,  it  should 
lir  secured  Ijy  tw(i  ligatures  and  divided  between  them. 
Wlicn  the  tension  is  taken  dlT,  ;ini[  the  wnnnd  tlius 
mnvefl  a  little  aliovc  the  clavicde,  we  then  cut  through 
(•")),  the  deep  fa.scia,  in  the  middle  of  tlie  wound,  that 
jiai't  of  the   cervical  fascia,  which    hinds   down  tlie 
posterior  liclly  of  the  omo-hyoid  to  the  clavicle.  Next 
seek  for  the  interval  lietweeii  the  (uno-iiyin'd  (posterior 
belly)  ami  the  clavicle  wliich  will  jirol.ahly  be  about  an 
iiK'h  in  exli'iit,  but  may  be  more  or  less.    The  knife 
niMst  not  be  allowed  to  puss  benenlb  tln'  clavicle,  lest 
the  snbcl;i,vian   vein  oi'  the  su|ii'a  siM|MdaT  vessels  be 
injnred.    Take  caiv  a,ls(j  of  the  transver«ilis  colli  arterv, 
•■IS  both  it  and  the  su[)ra-,scapula.i'  are  important  agents 
in  the  collateral  circnlation;  and,  bcsidi's,  if  the  supra- 
scapnlar  be  injured  it  is  often  dillicult  Id  secure,  from 
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tlie  dense  fascia  in  this  situation  and  its  lining  partly 
under  cover  of  the  clavicle.  Push  the  omo-hyoid 
upwards  a  little,  and  Avith  the  finger  or  the  handle  of 
the  knife  scratch  away  any  intervening  areolar  tissue, 
with  a  lymphatic  gland  and  the  otlier  structures  lying 
over  the  artery,  and  define  the  outer  edge  of  the 
scalenus  anticus  muscle,  and  follow  it  down  to  its 
insertion  iuto  the  first  rib.  (6)  Tlie  small  nerve  to  the 
suhclavius  muscle  also  crosses  in  front  of  the  artery 
near  its  middle.  At  first  sight  the  division  of  this 
small  nerve  may  seem  a  matter  of  little  consequence, 
still  it  is  important  to  remember  that  it  very  frequently 
has  a  communication  with  the  phrenic  nerve,  ai\d  may 
give  rise  to  unjileasant  symjitoms  if  it  be  lacerated, 
from  the  reflex  iiTitatioii  and  the  summation  of  the 
stimuli,  starting  from  the  laceivated  jioint. 

Deep  Guide  to  the  Vessel.— Either  the  tubercle  on 
the  first  rib  at  the  insertion  of  tlie  scalenus  anticus  and 
the  outer  edge  of  the  same  muscle,  when  the  artery 
will  be  fomid  immediately  above,  and  a  little  behind  it, 
but  covered  and  bound  down  to  the  fir.st  rib  by  a  .sheath 
of  dense  cervical  fascia.  When  the  tip  of  the  finger 
touches  the  tubercle,  the  pulp  of  the  finger  will  rest  on 
the  artery  (Spence);  or,  the  three  Avhite  cords  going  to 
f(U'm  the  brachial  ]ile.\us  seen  at  the  outer  end  of  the 
womul,  and  Avhich  are  placed  ahove,  and  a  little  behind 
the  artery — the  artery  being  lietween  them  and  the 
lirst  )ib.  '  (7)  Oi>en  the  sheath,  and  with  the  force]»s 
and  director*  cleai'  th(>  vessel,  and  pass  the  aneurism 
needle  from  above  .so  as  to  avoid  the  nerves  going  to 

1„  this,  ami  many  of  tl>e  oti.ev  <,pov.'.tion.s  for  ligatu.-e  of 
have  dirertod  tl.at  tl.e  artery  is  fo  l.c  e  cared  with  tl>e  a,d  of  a  d.m  > 
„ot  bccaMse  1  l^elicve  that  sueh  a  method  should  be  ^'  «  "  'j-^ 

to  keep  tlic  student  i.i  mind  that  tins  j.lan  ,s  adojited  by  many  !,u.geons. 
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fiinn  tlie  bmelii;il  ploxiis,  wliicli  are  far  mnrf  lialilo  to 
lie  included  in  the  ligature  than  the  vein,  which  i.s  to 
tlie  front  of,  and  considerably  below,  the  artery.  Still 
it  is  but  right  to  state  that  man}'  Surgeons  recommend 
tliat  the  ligature  should  be  passed  from  below  upwards. 
The  needle  most  suitable  for  passing  the  ligature  is  '  a 
i^ommon  aneurism  needle  with  a  considerable  curve' 
(Bell).    It  should  be  passed  as  low  as  possible,  as  the 
vessel  lies  on  the  first  rib.    It  is  advised,  in  cases 
wheiv  it  is  impossible  to  ligature  the  artery  for  ^rant  of 
si)ace,  to  cut  tlirough  tlie  clavicle,  provided  it  does  not 
forui  part  of  tlie  wall  of  the  aneurism.     One  of  tlie 
principal  causes  of  deatli  after  ligature  of  the  sub- 
rlavian  is  septic  inflammation,  starting  in  the  areolar 
tissue,  and  spreading  to  the   anterioi'  mediastinum, 
pericardium,  and  ])]eura.    This  is  due  to  the  opening 
up  of  the  layers  of  fascia  prolonged  from  the  neck  iiiio 
tie'  tliora.x,  and  more  or  less  fixed  to  tlie  inner  side  of 
lirst  rill,  and  partly  forming  a  roof  to  the  pleural  cavity. 
The  npening  up  of  this  n.of  is  the  mure  likely  U> 
\yA\)\n-n  if  till'  artery  lie  tied  anywhere  else  than  nn  the 
lirst  I'ib. 

Note.— (I)  In  thick-set,  sliMrt-necked  persons  the 
artery  is  usually  deeply  seated;  it  may  lie  I.eluw  the 
level  ,,f  the  .'laviele,  iir  but  slightly  above  it.  (2)  In 
thin,  iniig-neeked  persons  its  cmirse  is  usually  high, 
and,  theref.ire,  is  much  iinire  easily  reached  mid 
Hgatured.  {?,)  The  ehiviele  in  snme  ciises  is  very  much 
'•"n-ed.  When  this  is  the  eas..,  the  depMi  (,f  (,)„'.  v,.ss,.| 
f'l'oni  the  surfaee  is  increased,  au.l  is  therefore  more 
lifliciilt  to  lii^ature.  An  aneurism  in  the  axilla  will 
"■'■'I'"'''  the  same  idfeet,  (  l,y  riiisili.e-  the  elavicle),  mid 
'■lids  to  eoliiplieate  tl  p.Tatioll  eulisii  leivihly,  ;is   the  , 
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slinuldor  cannot  in  this  case  Le  clepvesspd,  a  similar 
resnlt  may  be  prodnced  by  empliysema  of  the  Inng. 
(4)  The  artery  may  pass  in  front  of,  or  through  the 
anterior  scalenns;  the  clavicular  head  of  the  sterno- 
niastoid,  instead  of  being  confined  in  its  origin  to  the 
inner  third  of  the  posterior  surface  of  the  clavicle,  may 
pass  lieyond  its  usual  limit  outwards  along  the  clavicle, 
and  conceal  the  artery;  and  the  trapezius  may  also  pass 
further  uiAvards  tlian  it  usually  does,  and  overlap  the 
artery.    In  5  per  cent,  of  the  cases,  the  omo-hyoid 
arises  froui  the  middle  third  of  the  clavicle,  and,  there- 
fin-e,  covers  the.  artery.     (5)  The  posterior  scapular 
artery  frenuently,  and  sometiuies  the  supra-scapular, 
may  spring  from  this  part.    (6)  The  external  jugular 
veil!  should  lie  on  the  outer  edge  of  the  sterno-raastoid ; 
but,  very  frequently,  it  is  more  external,  and  passes 
beneath  the  deep  fascia  just  above  the  middle  of  the 
clavicle,  crossing  the  third  part  of  subclavian  artery, 
and  emptying  itself  into  tlie  subclavian  vein.   While  it 
it  lies  over  the  artery  it  receives  tRe  suprascapular  and 
transversalis  colli  veins,  and  in  this  region  also  com- 
nninicates  with  the  anteri(U' jugular  and  cephalic  veins. 
In  this  way  a  plexus  of  veins  is  fonned  in  front  of  the 
artery.    If  any  of  the  large  venous  tnniks  must  be  cut 
in  the  operation,  a  double  Hgature  should  be  applied  and 
the  vein  divided  between.    Tbe  subclavian  vein  may 
rise  as  bigh  as  the  level  of  tlie  clavicle,  or  may  lie  witli 
the  artery  lieneath  tlie  anterior  scalenus.     (7)  A  cord 
formed  by  the  8lb  cervical  and  1st. dorsal  nerves  lies 
immediately  behind  th(^  suliclaviau  artery— or  may  be 
l>etween  it  and  the  lirst  rib— and  is,  therefore,  specially 
liable  to  he  includ.'d  in  the  ligature,  or  even  to  be  lie.l 
instead  of  the  artiu'y- mistakes  committed  by  several 
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I'liuncnt  Surgoons.  (8)  In  some  cases  tlie  supra- 
scapular artery  is  much  enlarged,  and  has  been  mistaken 
for  the  subclavian.  (9)  Aneursim  of  tlie  transversalis 
i-i-tlli  may  siuiulate  subclavian  aneurisui. 

Collateral  Circulation,  M-hen  the  subclavian  is  tied 
in  its  second  and  third  parts  (fig.  1)— (ft)  The  supra- 
scapular (13)  from  thyroid  axis  (first  part  of  the  sub- 
clavian) auastomosiug  with  the  dorsalis  scapuLv  branch 
of  tli(>  subscapular  (22)  (from  third  part  of  axillary). 
(/')  The  pcxsterior  scapular  branch  of  the  trans\-ersalis 
colli  (12),  of  thyroid  axis,  anastomosing  with  tlie  suli- 
scapular  (22)  and  circumflex  branches  (20)  of  axillary. 
('■)  Internal  mammary  (26)  from  first  part  of  sul^- 
i-laviaii,  tlie  superior  intercostal  (16)  and  the  aortic 
intcrcdstals  (27),  anastomosing  Avith  the  long  and 
short  tlmracicsof  axillary  artery  (23,  19),  and  the  deep 
I'pigastric  (25). 

IRREGULARITIES.— The  right  subclavian  may  spring  as 
asi'iMratc  trunk  from  the  arch  of  the  aorta,  and  when 
it  .Iocs  .s(,,  the  first  ].art  is  much  deeper  than  usual.  It 
may  i-ass  in  fnmt  ..f  (,r  through  the  fibres  of  the 
scalenus  anticus;  an.l  its  point  of  origin  varies  accu'd- 
iiig  to  the  p„iiit  „f  bifurciition  (,f  the  innominate. 
When  it  springs  directly  frmn  the  arch  it  may  he  the 
fi'-«t,  second,  third,  or  even  the  hiurth  hivmch.'  When 
it  IS  the  lirst  it  occupies  the  position  of  tlie  innominate; 
when  it  is  the  secnd  .,r  third  it  nsnally  passes  helii,,,! 
the  righl  carotid  to  gain  ils  usual  positi.ai;  and  when 
■1  is  the  last  ],raiich  it  may  pass  lichind  tl  s,,phagiis, 

between  it  an<l  the  trachea,  to  n-a.'li  its  ordimiry 
I'osition.  The  left  subclavian  is  sometimes  j, ,ined  witi, 
111"  '''ft  common  camtid  at  its  origin.  An'  instructive 
'•ase   is  related   l,y  Mr  Hor,Mi;s,  where,   in  a  case  of 
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nneurism  of  tlie  arch  of  tlie  anvta,  llie  pulsation  in  tho 
right  carotid  was  normal,  but  the  pulse  at  the  right 
wrist  Avas  ohl iterated.  The  explanation  was  that,  in 
this  case,  the  subclavian  arose  as  the  last  branch  from 
the  arch,  and  in  order  to  reach  its  usual  position  it 
passed  between  the  arch  and  the  spine,  against  which 
the  aneurism  compressed  and  obliterated  it. 

Treatment  of  Subclavian  Aneurism. — (1)  Medical 
and  dieiefir,  coml)ined  with  rest,  &c.  (2)  Surgical 
measures;  1  nit  all  operative  measures  are  more  or  less 
dangerous  or  uncertain — («)  In  aneurism  of  Jirsf  or 
second  parts,  pressure  on  the  vessel  at  the  distal  side  of 
tumour  against  the  first  rili  nuiy  be  tried  :  {h)  in  the 
same  condition  ligature  of  the  third  part  above  or  below 
the  clavicle  may  be  tried — Brasdor's  jjlan,  or  distal 
ligature ;  {r)  ligature  of  the  innominate  if  the  aneurism 
be  limited;  (d)  or  amputation  at  the  shoulder  joint  and 
tying  the  artery  on  the  face  of  the  stiimp  (Fergusson). 
In  aneurism  of  the  third  part  we  may — {u)  Ligature 
the  first  part,  using  ox  aorta  or  kangaroo  tail  tendons, 
so  as  rather  to  compress  the  vessel  than  to  divide  its 
coats;  {h)  direct  pressure  on  the  tinnour  with  refrigera- 
tion; (e)  amputation  at  shoulder  joint.  Other  means, 
('(pially  uncertain  and  dangerous,  such  as  galvano- 
p\incture,  mani])ulatiou,  and  introduction  of  foreign 
bodies  have  been  tried. 

BRANCHES  OF  THK  SU liCLA VIAN. 
OF  THE  FIRST  PART. — I.  Vertebral. — Tt  arises  from 
the  upper  s\irfacc  of  the  artery,  passes  up  beneath  thr 
internal  jugular  vein,  between  the  lougus  colli  on  the 
inner  side,  and  scalenus  anti<-us  on  the  outer  side,  to 
the  foramen  in  the  transverse  ])rocess  of  the  sixth 
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crrvical  \ri-Lfbra.  It  is  crossed  by  tlic  iiifonor  tliyruid 
arlcry  on  IkiUi  f^ides,  and  on  the  left  side,  in  addition, 
by  the  tlioraeic  duet.  This  vessel  was  Krst  ligatured 
by  Dr  Smyth  of  New  Orleans;  and,  ni(,re  recently,  the 
nperation  has  been  recommended  by  Dr  Alexander  of 
Liverpool,  in  epilepsy.  We  append  Dr  Smyth's 
description  of  the  operation  as  ])erformed  by  himself: — 
■  The  head  of  the  patient  being  thrdwn  back  and 
slightly  turned  to  the  left,  an  incision  two  inches  in 
lenglii  was  made  along  the  posterior  border  of  the 
sternonLastoid  muscle,  commencing  at  the  point  where 
the  external  jugular  vein  crosses  tliis  muscle,  and 
lermiiiatiug  a  little  below  the  clavicle,  the  edge  of  the 
luuscle  being  exposed  and  drawn  to  the  inner  side,  the 
prominent  anterior  tubercle  of  the  transverse  process  of 
the  sixth  cervical  vert<'bra  was  readily  felt  and  taken 
for  a  guide.  Immediately  before  this,  and  in  a  A-ertical 
lin(>  with  it,  lies  the  artery.  A  layer  of  fascia  was  now 
divided,  som(!  loose  cellular  tissue  with  lymjihatics,  and 
tlie  uscendinrj  cervical  artery  were  pidled  to  the  inner 
side,  ami  a  separation  was  made  between  the  scalenus 
anticus  and  longus  colli  muscles  Just  below  their  inser- 
li'i'i  into  the  tuliercle,  wheii  the  artery  and  vein  liecame 
visible,  the  lattei'  was  drawn  to  the  outer  sich'  (this  is 
important),  and  the  nee,llr  passed  around  the  former 
ficnii  without,  inwards.' 

Note.— The  prominent  anterior  tubercle  of  the  trans- 
verse i)rocess  of  the  sixth  cer\'ieal  vei  tcbni  is  known  as 
tiie  'rarnlhl,  tuhvrrlr'  of  CitAssA ion ac,  and  by  some 
Surgeons  is  used  as  the  '  .leep'  guide  in  ligature  of  the 
<omm(jn  carotid  artery  us  well  as  in  liga,tuie  of  tin; 
v.nlebrul.  It  is  about  two  inches  a,bove  tlie  clavieh;,  or 
on  a  level  with  the  cricoid  cartilaue. 
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Oil  tlie  left  side  the  operatiuii  iy  more  difficult  and 
dangerous  than  on  the  right,  on  account  of  the  presence 
of  the  thoracic  duct.  This  structure  rises  in  the  neck 
as  high  as  the  sixth  cervical  vertebra,  passing  outwards 
behind  the  internal  jugular  vein  and  lying  on  the 
vertebral  artery  and  vein  (or  very  frequently  between 
them)  the  anterior  scalenus,  the  suprascapular  and  trans- 
versalis  colli  arteries,  and  phrenic  ner\'e.  It  then 
curves  downwards  and  inwards  to  enter  the  left  sub- 
clavian vein  at  its  junction  with  the  left  internal 
jugular. 

II.  The  Thyroid  Axis. — This  is  a  short  trunk  very 
soon  dividing  into  three  branches — (a)  Inferior  Thyroid, 
■which  passes  npwards  and  in^vards  in  fiwd  of  the 
vertebral  artery,  recurrent  larnygeal  nerve,  and  longus 
colli  muscle,  but  hehind,  the  carotid  sheath  and  its 
contents,  and  the  gangliated  cord  of  the  sympathetic. 
It  takes  a  ilexuous  course  to  the  inferior  angle  of  the 
thyroid  body.  If  this  branch  is  ligatured  as  it  passes 
beliind  the  carotid  sheath,  the  incision  and  the  struc- 
tures divided  will  be  nearly  the  same  as  in  ligature  of 
the  common  carotid  at  the  lower  part  of  tlie  neck,  the 
necessary  modifications  being  evident.  As  the  omo- 
hyoid partially  conceals  the  vessel,  it  must  be  drawn 
aside  or  divided;  when  this  is  done,  look  for  the  artei'V 
betM'een  the  trachea  and  the  a3Sophagus  on  the  inner 
side  and  the  carotid  sheath  with  its  contents,  on  the  outer 
side.  In  performing  this  operation  great  care  must  be 
taken  not  to  injure  the  descendens  noni  or  recurrent 
larj-ngeal  nerves.  In  excision  of  the  thyroid  body,  this 
vessel  requires  to  be  ligatured  as  it  enters  tlie  inferior 
angle  of  the  gland.     Tlie  branches  of  the  inferior 

\    •      •  • 

thyroid  artery  are— (1)  Ascending  cervical ;.  (C)  mierior 
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liuyiiMeal  braueli:  (3)  LU«„pliugca] ;  (4)  tracliual.  (/>) 
Transversalis  Colli  — Passes  outwards  in  fruiit  of  ilie 
scalenus  auticus  aud  plirenic  iiurve,  and  beneath  the 
.'^leruo-niastoid,  into  the  i^sterior  triajigle  uf  tlie  neck, 
^^■here  it  j.asscs  in  front  of  tlie  cords  going  to  loriu  tlie 
I'lacljial  jJexus,  and  ends  there  by  dividmg  into  super- 
liciaJ  cervical  aud  i)osterior  scapular  arteries.  Aneurism 
or  this  branch  may  simulate  subclavian  aneurism. 
('-■)  Suprascapular,  or  Transversalis  Humeri— This  vessel  is 
on  a  lower  level  than  the  last,  and  runs  outwards  in 
front  of  the  scalenus  anticus  and  phrenic  nerve,  but 
belaud  the  clavicle  aud  the  omo-hyoid  to  the  uj.pcr 
border  of  the  scapula.  In  some  rare  cases  this  branch 
1.S  much  e.darged,  and  lias  been  mistaken  for  the 
subcla\-iau  artery  itself. 

ni.  Internal  Mammary.-This  vessel  passes  down- 
wards behind  the  inner  end  of  the  clavicle,  aud  the 
begnmmg  of  the  right  innominate  vein,  and  enters  the 
'-■iest  between  the  first  rib  and  the  pleura;  as  it  is 
Hl"'"t  to  enter  the  chest,  it  is  crossed  by  the  phrenic 
"'^'■vs  aud  covered  l,y  the  iuterual  jugular  and  sub- 
.:lHV,aii  veins.  If  this  vessel  M-ere  to  be  tied  at  its 
origin.  It  should  be  borne  in  min<l  that  its  anterior 
rclniious  are  precisely  similar  to  those  of  the  first  part 
oi  the.  subclavian  {,^u.od  vld.).  Fo,  the  rest  of  its 
coiirsc  It  lies  fully  half  an  inch  external  to  the  margin 
of  he  sternum,  and  in  the  interval  betw..en  the  sixth 
seventh  costal  cartilages  it  ends  by  dividing  into 
h"  rnn^cnlo-phrcnir  and  superior  r,,n,a.lnr.  Ju  ^ fmnl 
»,ternal  mamman-  is  covered  hy-.(l)«kin,  super- 
nal and  deep  fascia;  (2)  ,.ectoralis  major;  (3)  anl.er,„r 
"  -■-stal  membrane;  (I)  iufrnal  intercostal  muscle; 

-staf  eartUages.    \,  lu:s  ua-ii)  Triangularis  sterni 
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(2)  costal  plcuiu;  (3)  leniiiiiatioiis  of  tliu  iukncosial 
nerves.     The    left    internal    iiiaiimniry    is  usually 
elcscribed  as  being  one  of  the  contents  of  the  anterior 
mediastinal  space,  l)ut  such  is  not  the  case,  as  in 
n(j  part  of  its  course  docs  it  lie  within  that  space 
(Cunningham).    For  tlic  purpose  of  ligature  the  vessel 
may  l)e  readied  by  an  oblique  incision  downwards  and 
outwards  from  tlie  side  of  the  sternum,  the  centre  of 
tlie  incision  being  half  an  inch  from  tiuit  Ijoue;  then 
by  dividing  the  various  muscular  and  fascial  layers 
already  indicated,  the  artery,  with  its  accompanying 
veins,  can  be  readily  exposed.    In  cases,  however,  of 
htcmorrhage  from  the  artery,  tlie  result  of  a  wound,  tlic 
operation  of  securing  the  vessel  may  be  more  dimcult, 
but  the  Ideeding  nuxy  be  readily  controlled  by  coni- 
])ression,  as  in  the  case  of  an  intercostal  artery;  a  small 
bag  of  muslin,  or  a,  tine  silk  handkerchief,  being  intro- 
duced through  the  wound  is  stuti'edwith  lint  or  a  piece 
of  sponge,  and  then  withdrawn  s(5  as  to  efiectually  com- 
press the  vessel  against  the  costal  cartilages. 

OF  THE  SECOND  PART.  —  The  superior  intercostal 
•u-teiy  and  arising  in  common  with  it  is  tlie  profunda 
cervicii  branch,  which  passes  back  between  the  ueck  ot 
tlie  first  rib  and  the  transverse  process  of  the  scventii 
cervical  vertebra,  and  ascends  in  the  neck  between  the 
coniplexus  and  the  semi-spinalis  colli,  supplynig  these 
muscles  and  anastomosing  with  the  vertebral  and 
princeps  cervicis  branch  of  the  occipital  artery.  On  the 
l,.ft  side,  as  already  mentioned,  the  superior  intercostal 
arises  from  the  Hrst  part  of  the  subclavuin.  lu  cither 
..ase  it  descends  into  the  thorax  in  front  of  the  neck  o 
the  lirst  rib,  and  gives  olV  the  posterior  intercostal 
arteries  t(.  the  Hrst  and  second   spaces,  anastomosing 


Internal  Mainiiiary.  ()5 

witli  tile  lirst  aortic  intercostal  and  the  internal  mam- 
mary. Tlie  inosculation  between  the  pnifunda  and 
tlic  princeps  ce.rcu:is  is  an  important  agent  in  re- 
rstalilisliiiio' tlie  circulation  after  ligature  of  the  comnmn 
("arotid. 


06  The  Anatomy  of  Surgery. 


CHAPTER  VII. 

CAROTID  ARTERIES. 

Common  Carotid  Artery. — Aneurism  of  tliis  vessel 
presents  as  a  pulsating  tuninur  hotween  the  two  heads 
of  tlie  stevnn-niastoid,  and  gives  rise  tn  ('crtain  special 
pressure  .symptonis;  for  instance,  if  the  aneurism  he 
.situated  near  the  bifurcation  of  the  A-essel  (where  it 
usually  occurs),  there  is  a  constant  liacking  cough  due 
to  pressure  on  the  suj^erior  laryngeal  nerve;  if  it  l>e 
placed  lower  down  we  may  get  spasm  of  the  glottis 
from  pressure  on  the  recurrent  laryngeal  nerve.  There 
may  also  he  serioiis  dysj^noea  and  difficidty  in  deglutition 
from  direct  pressure,  and  also  from  irritation  of  the 
pharyngeal  plexus. 

Origin. —  On  the  right  side  in  the  bifurcation  of  the 
innominate  artery  opposite  the  sterno-clavicular  articu- 
lation. On  the  left  side  it  springs  directly  from  the 
arch  of  the  aorta.  Extent.— From  behind  the  sterno- 
clavicular articidation  to  a  ])oint,  a  little  higher  than 
the  upper  margin  of  the  tliyroid  cartilage,  where  it 
divides  into  internal  and  external  carotids.  Course. — 
Its  course  is  indicated  by  a  line  drawn  from  tlie  sterno- 
clavicular articulation  to  a  point  midway  between  Ihe 
angle  of  the  jaw  and  the  mastoid  ]n-o('ess. 

The  nrtery,  together  with  tlie  internal  jugular  vein 
and  viigus  nerve,  are  included  in  :i  cionmon  sheath 
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(Inrived  from  tlie  deop  corvicnl  fascia,  althoiio'h  eaeli 
structure  lies  iu  a  separate  compartment;  the  septa  are 
comparatively  stroug,  especially  that  between  the  vein 
and  the  arti'ry.  This  is  important,  because  the  com- 
liartment  containing  the  artery  may  be  opened  without 
interfering  with  those  containing  the  vein  and  nerve, 
and  in  this  way  the  vein,  which  is  about  twice  the  size 
<if  the  artery,  is  prevented  fr  om  bulging  over  that 
vessel  during  the  op(^ration.  In  the  sheath  the  artery 
is  the  most  internal,  the  vein  most  external,  and  the 
nerve  behind  and  between  (Fig.  2).    Before  describing 


Fig.  2. 
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Transverse  Section  of  Left  Carotid  Sheath. 

1.  Iiiteni.'il  jiif/ular.  :;.  P(,iiit  at  wliicli  tlie  slie.atli  .slioiild  be 
opened  in  lig.'itunng  the  oomnion  ciirotid  .'ii-tery.  :!,  Common 
carotid  arteiy.  f'lieiimo-ij.a.sti-ir  nerve.  s.  .Seiituni  be- 
tween the  artery  and  vein. 

the  operation  itself,  we  will  state  very  Itriefly  the  eliief 
relations  of  the  sheatli  to  the  siirrmniding  ].;irts. 

As  high  as  the  Cricoid  Cartilage  it  is  deeply  jilaced, 
and  is  covered  by  — (1)  The  common  investments 
skin  and  superficial  f.isciii,  jilatysma  and  deep  fascia). 
(2)  .Sternal  head  of  sierno-mastoid.  (.".)  Steriio-hyoid. 
(4)  Steruo-thyroid.  {■^)  Cros.sed  by  omo-liydid.  (f)) 
Abdve  this  p(M'nt  it  enters  Ihe  carotid  triangle,  and  is 
merely  envereil  by  the  enTiniiuii    iiiveslments   of  i\w 
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parts,  ami  crossed,  about  tlie  iioiiit  comnKiiily  ohoseii 
for  tlie  application  of  a  ligature,  by  the  steriio-mastoiil 
artery  fi'om  the  su])erior  thyroid.  It  is  also  crossed  by 
(7)  three  veins— sujicrior  and  middle  thyroids,  and 
anterior  jugular.  (8)  The  descendens  nuni  lies  on 
(sometimes  in)  the  sheath.  (9)  In  iront  of  the  sui)er- 
ficial  part  there  arc  some  lymphatic  glands ;  it  is 
important  to  remember  this,  as  a  gland  may  lie  mis- 
taken and  cleaned  for  the  artery  in  the  heat  of  the 
o] (('ration.  Tiirther,  these  glands  are  apt  to  sn])])urate 
and  may  sijnulate  aneurism.  (For  the  diagnosis  be- 
tween aneurism  and  abscess,  see  ]>.  6).  It  is  usually 
slightly  overlapjied  by  the  stermi-niastoid  at  its  uppei' 
jmrt.  Behind  the  sheath  is — (1)  the  gangliated  cord  of 
the  .sympathetic;  (2)  the  recurrent  laryngeal  nerve 
crossing  obli(pi(dy  inwards  bidiind  the  .sheath  ;  (3)  Lmgus 
colli;  (4)  rectus  cajntis  anticus  major;  and  behind 
these  (5)  the  transverse  processes  of  the  cervical 
vertelira?,  against  which  the  ves.sel  may  he  coiupressed 
dm-ing  life.  (6)  The  inferior  thyroid  artery  also  crosses 
obli(iuely  inwards  behind  bnth  the  sheath  and  i\w 
gangliated  cord  of  the  sympathetic.  (See  'Branches  of 
Subclavian.')  (7)  Uehind  the  deep  jiart  of  the  .sheath 
are  some  lym])liatic  glands.  To  its  inner  side  we 
have  —  (1)  The  hirynx  and  trachea.  (2)  Pharynx  and 
u'sophagus.  (3)  Thyroid  body.  (4)  Recurrent  laryngenl 
nerve  and  inferior  thyroid  artery.  To  the  outer  .side, 
a  chain  of  lymphatic  glands  and  the  .scalenus  anticu.s. 
The  above  are  the  chief  relations  of  the  carotid  sheath. 
To  assist  the  memory  note  the  following  ]ioints  in 
regard  to  the  rehitions  of  tlie  iirtery  itself:  —  (1)  That 
there  are  four  muscles  in  front  of  it,  viz.,  sl,erno-m:istoid. 
sterno-hyoid,  sterno-thyi'oid,  and  omo-hyoid.    (2)  That 
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ihcrc  arc  fmir  veins  in  volatinii  to  the  artery  —  twu 
jugular,  anil  two  tliyroid,  tlircc  of  these  cross  it,  and 
luic  (the  internal  jugula,r)  lies  to  its  outer  side.  (4) 
That  tliere  are  four  nerves  in  relation  to  it — ahove,  the 
descendens  noni;  heliind,  the  ganoliated  cord  of  the 
sympathetic;  on  the  inner  side,  the  recurnuit  Jaryngeal 
(at  its  lower  |);ii't);  nn  the  outer  side,  the  vagus. 

It  may  he  necessary  to  ligature  this  vess(d  for  a 
wnund,  either  of  itself  or  its  hranches,  for  aneurism, 
inr  einlepsy,  for  i)nlsating  tumours  of  the  orhit  and 
skull,  or  aneurism  hy  anastomosis  of  the  scalp.    As  it 
gives  oH'no  hranclies  it  may  he  tied  at  any  ])art  of  its 
course,  hut  it  is  better  to  avoid  tying  it  either  close  to 
its  origin  or  to  its  termination — at  its  origin,  on  account 
of  its  great  depth,  and  especially  (m  the  left  side  where 
the  inti'rnal  jugular  vein  is  in  froid,  and  the  thoracic 
duct  hehind  it:  at  its  termination,  hecause  here  there 
is  a  large  plexns  of  veins  in  front  of  it.     If  for  a 
Wound,  it  must  he  tied  on  hoth  sides  of  the  })leedin" 
p"int:    d   tor  a  wound  of  its   hranclies,  or  pulsating 
tumour  higher  up,  it  sliould  he  tied  in  the  most  accessihle 
|Misitiou — ahove  the  omodiyoid  ;  if  foi' iin  aneurism,  the 
point  of  ligature  will  de].end   on  its  jiosition,  e.g.,  in 
an(;urism  of  the  upjier  jiart,  the  TTunterian  operation 
may  he  used,  while  in  aneurism  low  down  Ave  ma^■  use 
the  method  suggested  liy  l!iiA8nou. 

idr;ATUJ;K  .msovf,  tuk  oMo-inoiD 

The  patient  sliould  he  placed  in  the  reiaimhent  posi- 
tion,and  his  chest  raised  hy  means  of  ]iillows,  the  head 
hcing  thrown  hack  a  little,  and  the  faci-  turned  towards 
the  opp.isite  shoulder,  in  order  to  make  the  steriio- 
mast,,i(|  tense  and  pifiiiiineiil,  and  llic  angle  of  Ihe  jaw 
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turned  up  somewliat.  The  neck  «huuld  bu  c(.ijiipre8.sed 
at  tlie  lower  part,  in  order  to  make  tlie  superficial  veins 
turgid,  and  their  course  noted,  so  that  they  iiiay  be 
avoided  as  niucli  as  possil^le  in  makhig  the  necessary 
incision.  The  Surgeon  should  stand  at  the  same  side  as 
the  vessel  about  to  be  ligatured,  and  most  conveniently 
belli  J  id  the  shoulder. 

Superficial  Guide. — The  line  marking  its  course,  or 
the  anterior  border  of  the  sterno-mastoid.  Incision. — 
With  the  line  of  the  vessel  in  mind,  make  an  incision 
three  inches  in  length,  so  arranged  that  its  centre  shall 
be  on  a  level  with  the  cricoid  cartilage — the  point 
usually  selected  for  ligature  above  the  omo-hyoid.  The 
upper  part  of  this  incision  will  be  a  few  lines  nearer 
tlic  middle  line  of  the  neck  than  the  anterior  marfdn  of 
the  sterno-mastoid,  this  muscle  diverging  from  the 
artery  as  it  rises  higher  in  the  neck.  Ey  this  incision  we 
divide — (1)  the  skin;  (2)  superficial  fascia;  (3)  platysma : 
(4)  then  cut  througli  the  dee|)  fascia  and  expose  the 
edge  of  the  sterno-mastoid,  and  draw  it  aside  with 
blunt  hooks,  the  head  being  previously  tiu'iied  a  little 
towards  the  same  shoulder  and  flexed,  in  order  to  relax 
its  hlires.  (5)  Expose  oiuo-liyoid  by  cutting  thmugh  a 
dense  fascia,  covering  it  and  the  other  muscles  and 
carotid  sheath.  It  is  of  importance  to  note  that  at  this 
part  of  its  course  there  is  usually  a  large  venous  plexus 
in  front  of  the  vessel,  formed  chiefly  by  the  supt'rior 
thyroid  veins  with  conimunieations  from  the  lingual 
facial,  antei'ior,  and  external  jugulars.  (6)  Draw  aside 
tlie  latend  lolie  of  tlie  thyniid  bddy  which  is  imw 
exjiosed,  and  look  fur  the  deep  guide  to  tlie  ve.s.sel,  viz., 
tlie  angle  formed  by  tiie  anterior  belly  of  the  omo-hyoid 
with  Die  iiiilerior  bor^ler  of  the  sterno-mastoid  —  the 
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ai'tcn-  hisocting  tliis  ungle.  Draw  tlio  muscle  imvards 
witli  a  blunt  hook,  and  tlien  oxi^osc  tlie  sheath  fully, 
hy  caivfiilly  tuniiny  aside  any  intervening  structures 
Avith  tlie  Imnille  of  the  knife,  using  the  blade  as  little 
as  pussilile,  in  order  that  the  descendens  noni  nerve 
and  its  communications,  and  sterno-niastoid  branches  of 
tlie  superior  tliyroid  artery  be  not  injured.  Open  the 
inner  compartment  of  the  slieath  (fig.  2),  clear  tlie 
artery  very  thoroughly,  and  pass  the  ligature  (Avithout 
using  force)  fronr  the  outer  side  to  avoid  the  risk  of 
Avounding  the  internal  jugular  vein  or  including  the 
vagus,  holding  the  other  edge  of  the  opening  in  the 
sheath,  Avith  a  pair  of  artery  forceps  to  steady  it  during 
the  i)assage  of  the  ligature. 

LJGATUllE  DELOW  THE  ( UK  )-J  I  VOID. 
Right  Side.— If  we  wish  to  ligature  the  A'esscl  below 
LIm'  onio-livdid,  it  is  nccessaiy  — (1)  Tliat  tlie  incision 
bi'  cxtciidcd  further  down  along  t)ic  anterior  edge  of 
the  sterno-iuastoid,  wliich  must  l)e  di'awn  Avell  out- 
wards, :ift(.r  having  divided  its  sternal  liead.  An 
ine.isioii  thi'ce  incites  hmg  conniieneing  a  little  above 
tiic.  level  of  the  cricoid  cartilage,  and  extending  to  the 
episternal  notch,  will  be  Iniiud  suflicient.  (2)  To 
divide  the  fascia,  binding  the  onio-hyoid  to  the  muscles 
iH'Hr  it,  and  draw  it  u|nvarils.  (3)  T)ra,w  the  sterno- 
hyoid and  sterno-thyroid  muscles  inwards  (or,  if  neces- 
sary, divide,  them),  and   the   carotid  sheath   is  now 

e.Xlio.sed.      I'foeeed  ;is  in  ligature  above  the  ollio-hynid, 

bearing  in  nnud  the  compli('a,ted  rela,tions  of  the  pa.rts 
(■s-ec  he/ore).  There  is  venous  plexus  in  fi'ont  of  the 
v.'ssci  formed  e]ii,.|ly  by  the  middle  thyroid  veins,  wilh 
'■ommuuicaiions  froiu  the  anterior  and  exicrnal  jiigulai's; 
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ilin  chief  trunks  luu.st  be  cavefully  avoided,  as  Avell  as 
the  ansa  hypoglossi  and  its  branches.  On  the  left  side 
the  artery  sjjrings  from  the  arch  of  tlie  aorta,  hut 
lieyond  the  sterno-clavicular  articulation,  its  relations  are 
almost  the  same  as  those  of  the  vessel  on  the  right  side, 
with  the  folloAving  differences: — (1)  It  is  more  deeply 
placed.  (2)  The  internal  jugular  vein  and  the  pneumo- 
gastric  nerve  are  often  placed  in  front  of  the  artery  in 
tlie  lower  third  of  the  neck.  This  makes  clearing  the 
vessel  for  the  passage  of  the  ligature  more  difficult  on 
the  left  side;  on  the  riglit  side  it  is  easy,  because  the 
vein  inclines  away  from  the  artery  at  its  lower  part, 
but  on  the  left  side  it  bulges  right  over  the  A'essel,  and 
in  the  living  sul).ject  eom])licates  the  operation  con- 
siderably. (3)  It  is  nearer  tlie  a'sophagus.  (4)  Low 
down,  the  thoracii'  duct  lies  to  its  outer  side.  Otlier- 
wise  the  operation  for  ligature  of  tlie  vessel  on  the  left 
side  is  similar  to  the  corresponding  operation  on  the 
riglit  side.  After  tlie  operation  the  patient  should  be 
])laced  in  lied  with  the  head  and  shoulders  raised.  His 
head  should  be  bent  a  little  forwards  to  relax  the  jiarts, 
and  fixed  in  that  position  l)y  a  circle  of  bandage  round 
it,  with  strips  passing  from  it  to  be  fixed  to  a  broad 
band  round  the  chest.  An  opiate,  or  a  mixture  con- 
taining hydrocyanic  acid,  may  be  necessary  to  allay 
laryngeal  irritatioii. 

Collateral  Circulation  (Fig.  1). — (1)  branches  of  the 
external  carotid  on  the  side  tit'd,  anastomosing  with  the 
corresponding  branches  of  the  opposite  side  (4),  viz.. 
(«)  Facial  with  facial.  (li)  Temjioral  with  temporal, 
(r)  Oeei]jital  with  oeeijiital.  (<(')  Superior  tliyroid  with 
superior  thyroid.  (2)  Anast-omoses  between  the  internal 
carotids  of  opposite  sides  through  the  anterior  segment 
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of  the  '(/iR-lr  of  Willis' — anterior  cerebral  of  the  one 
side,  -svitli  the  anterior  cerebral  of  the  other,  throuo'h  tlie 
anterior  communicating  (1).    (8)  Anastomoses  bctAveen 

tliu  suliclavian  and  external  carotid  of  the  side  tied  

(")  Deep  cervical  (11),  with  prineeps  cervicis  of  occi- 
I'ital  (ti).    {!,)  The  vertebral  (S)  witli  the  occipital  (7). 
('•)    Inferior    tliyroid,    wilh    superior    tliyroid  (10). 
(-t)   Anastomoses   l)etween   the   subclavian  and  tJie 
internal  carotid  of  tlie  side  tied,  the  vertebral  (I'rom 
suliclavian)  througli  the  basilar  and  posterior  cereliral, 
witli   i)osterior  communicatino-  from  internal  carotid, 
/.e.,  through   tlie   lateral   segment   of  the  'circle  of 
Willis'  (1).    (o)  Anastomoses  of  the  o])hthalmic,  from 
the  internal  carotid,  througli  tlie   'circle  of  Willis,' 
M-ith  branches  of  the  external  carotid  on  the  side  tieil. 
(")  jN\asal  of  ophthalmic,  Avitli  angular  of  facial,  {h) 
Infraorbital  iVom    internal  maxillai'v,  with   twiys  of 
facial,     (r)  Supraorbital  and  frontal  from  oplitlialmic, 
with  terminations  of  the  anteiior  temporal. 

The  most  common  cause  of  death  after  ligature  of 
the  common  carotid  is  cerebral  disease  induced  by  tlie 
oi)cration,   from   the   sudden   interference   with"  the 
cerebral  circulation;    tlie   symptoms  are  twitcliings, 
tremblings,  convulsions,  .syncope,  giddines.s,  and  soinc- 
times    compl(;te    liennplegia,    probably    du('    to  the 
•liminished  supply  of  arterial , blood.  "  In  other  cases 
drowsiness,  stupor,  an<l  apoplexy  supervene,  ])robably 
from  the   venous   congestion.     liesides  the  cereliral 
symptoms   the  lungs,   in   ,„any  ..ascs,  ,-,ppea,r  to  l,o 
alfected,  jiroliably  from  the  interference  with  the  l,lo(„l 
supply  to  the  medulla  oblongata,  they  ])ecome  congested 
rind  arc  apt  to  run  into  a,  low  form  of  innammation, 
iust  as  in  injin  v  lo  |,h(.  va"-i. 
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INTERNAL  CAROTID  ARTERY. 
Origin, —  From  the  bifurcation  of  tlie  common 
carotid  opposite  tlie  upper  border  of  the  thyroid 
cartilage.  It  is  dee])er  and  further  from  the  middle 
line  {i.e.  more  posterior)  than  the  external  Course. — 
Its  course  is  indicated  by  the  same  line  that  marks 
the  course  of  the  common  carotid.  The  part  below 
the  posterior  belly  of  the  digastric  {i.e.  the  part  in 
the  carotid  triangle)  is  the  only  accessible  portion. 
Relations. — In  front — (1)  Skin  ;  (2)  superficial  fascia  ; 
(3)  platy-sma  ;  (4)  deep  fascia  ;  (-5)  crossed  by  the  ninth 
nerve  sending  down  descendens  noni ;  (6)  also,  crossed 
by  the  occipital  artery  giving  off  some  sterno-mastoid 
branches.  Higher  up  we  find  (7)  the  parotid  gland  ; 
(8)  stylo-glossus  and  stylo-pharyngeus  muscles;  (9) 
glosso  -  pharyngeal  nerve  and  pharyngeal  branch  of 
vagus;  (10)  external  carotid  artery.  On  the  outer 
side — (1)  Internal  jugular  vein;  (-2)  sjunal  accessory 
nerve.  On  the  inner  side — (l)  Pharnyx;  (2)  ascend- 
ing pharyngeal  artery;  (3)  pneumo-gastric  nerve. 
Behind — (1)  Ganghated  cord  of  sympathetic;  (2)  supe- 
rior laryngeal  nerve  (internal  and  external  branches)  : 
(3)  rectus  capitis  anticus  major;  (4)  further  l>ack  the 
cervical  vertebra'. 

Incision. — With  the  patient  in  the  same  position  as 
in  ligature  of  the  common  carotid,  an  incision  should 
be  made  in  the  line  nf  the  vessel  along  the  inner  edge 
of  the  sterno-mastoid  nmsi:]e  from  the  angle  of  the  ja^v 
to  the  upper  bor<ler  of  the  tliyroid  cartilage.  The  best 
position  for  applying  the  ligature  is  about  midway 
l>etwecn  the  byoid  bone  ami  tlie  digastric.  By  this 
incision  we  cut  through  (1)  skin  :  (2)  suporlicial  fascia: 
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(3)  plutysnux ;  (4)  deep  fascia.    Draw  aside  tlio  sterno- 
inastoid,   wlien,   (5)   the   occipital   artery,   Avitli  its 
mastoid  brancli,  and,  (6)  tlie  ninth  nervc^  with  its 
dcsecudens  noni  branch,  are  brought  into  view.  Turn 
these  asiile,  open  the  sheath,  chav  the  vessel,  and  pass 
the  ligature.     Great  care  is  necessary  in  clearing  the 
vessel  on  account  of  its  close  relation  to  the  internal 
jugular  vein  on  its  outer  side,  the  vagus  nerve  behind 
and  to  its  inner  side,  and  the  external  carotid  above 
and  somewhat  to  its  inner  side.     The  needle  is  to  be 
passed  from  the  outer  side,  i.e.  from  the  vein. 
^  Tiiis  is  an  operation  rarely  if  ever  performed  on  tlie 
living  l)ody.    In  cases  of  Avound  of  the  vessel  in  the 
neck  by  a  stab  or  bullet,  &c.,  it  should,  if  possible, 
be  tied  at  tlie  bleeding  point,  but  in  this  case  the 
wound  is  the  guide.     In  cases  of  intra-cranial  and 
orliital  aneurism  ligature  of  the  common  carotid  is  tlic 
more  eflectual  operation.    Should  it  lie  wounded  from 
tlie  fauces  ligature  of  tlic  common  trunk  is  the  proiier 
plan  uf  treatment.     Note.— Tlie  vessel  lies  at  this  part 
of  its  cuiirse,  cxtiTual  to  the  external  .'arotid.  The 
inteuKil  jugular  vein  is  to  its  outer  side,  ami,  therefore, 
tlie  aneurism  n(;edle  slujuld  be  passed  fwm  this  side  ; 
further,  tlic  gangliated  cord  of  the  sympathetic  and  the 
vagus,  with  its  superior  laryngeal  branch   is  beliind 
It.    AVhen  one  internal  carotid  trunk  has  been  tied  tlie 
cireulation  is  very  speedily  re-established  by  tlie  internal 
carotid,  and  vertebral  o|'  the  opposite  side,  and  vertc- 
hral  of  the  same  sid<',  t.broiigli  the  '  (.^irele  .,r  Willis.' 

PECULIARITIES.-^-Tl,e  length  of  the  inlernal  carotid 
varies  acc(,rdiiig  to  the  [loint  of  bifurcation  of  tiie 
'•ouimoii.  .Sometimes  it  springs  directly  from  tlie  arch 
of  the  aorta  :  occasionally  it  is  altogether  absent. 
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EXTERNAL  CAROTID  ARTEliY. 

Origin. — At  the  same  |)oiut  as  tlie  internal. 
Extent. — JFroiii  its  point  of  origin  uj^wards  to  a  jwint 
opposite  the  neck  of  the  condyle  of  the  lower  jaw. 
Avhere  it  divides  into  temporal  and  internal  maxillary 
arteries.  In  the  child  it  is  smaller  than  the  internal, 
but  in  the  adult  the  two  vessels  are  almost  of  erpial 
size.  Course. — Runs  upwards  and  slightly  outwards, 
passing  between  the  angle  of  the  jaw  and  the  mastoid 
process,  lying  a  little  to  the  front  of  the  anterior 
border  of  the  steruo-mastoid,  very  nearly  correspond- 
ins;  to  a  line  drawn  from  the  front  of  the  meatus 
of  the  ear  to  the  cricoid  cartilage,  slightly  arched 
I'orwards. 

Relations. — In  the  first  part  of  its  course  the  vessel 
lies  in  the  carotid  triangle,  and  is  cj[uite  superficial, 
being  merely  covered  by  (1)  skin  :  (2)  superlicial  fascia  : 
(3)  platysiua,  with  branches  uf  the  superficial  cervical, 
ereat  auricular,  and  infra  -  inaxillarv  branches  of  the 
facial  nerve:  (4)  deep  fascia;  (5)  lingual  and  facial 
veins,  and  may  be  slightly  overlapped  liy  the  sterno- 
mastoid.  In  the  second  part  of  its  course  it  is  deeper, 
being  covered  by  (G)  the  posterior  belly  of  the  digastric 
and  stylo-hyoid  muscles,  and  (7)  crossed  by  the  ninth 
nerve.  In  the  fliird  2)art  it  is  still  deeper,  for  it 
passes  lieueath  the  deep  surface  and  enters  the  substance 
of  (8)  tlie  parotid  gland  and  the  structures  in  its 
substance.  Behind  the  ves.'^el  we  have  (1)  the  superior 
laryngeal  nerN'c  with  its  external  branch  and  the 
structures  which  separate  the  external  from  the  in- 
ternal carotids,  viz.,  (2)  styhj-pharyngeus  and  stylo- 
glossus mu.sclcs:  (1)  styloid  process,  if  long  (if  short 
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we  will  lla^■p  the  stj'lo-liyoid  ligament);  (5)  glossn- 
phai'viigeal  ner\-e,  and  (6)  pharyngeal  bmncli  of  \  agus. 

It  may  be  ligatured  as  it  lies  in  the  carotid  triangle, 
but  its  branches  are  so  numerous  that  its  ligature  is 
ajit  to  l)e  followed  by  secondary  ha-morrhage.  The 
l)est  point  for  the  application  of  the  ligature  is  between 
the  oi'igins  of  the  superior  thyroid  and  lingual  arteries. 
The  patient  is  to  be  placed  in  the  same  position  as  in 
ligature  of  the  common  carotid.  At  this  part  of  its 
course  it  is  covered  l)y  a  large  plexus  of  \-eins,  formed 
by  the  lingual,  facial,  and  pharyngeal  veins,  with  com- 
munications from  the  superior  thyroid  and  external 
jugular.  The  incision  used  in  ligature  of  the  internal 
carotid  will  also  ilo  for  ligature  of  this  vessel,  or  the 
incision  umy  he  half  an  inch  nearer  the  nnddle  line  oi' 
the  neck,  and  should  extend  from  near  the  angle  of  the 
jaw  to  the  level  of  the  thyroid  cartilage.  Ciirefully 
cut  through  the  structures  covering  it  in  the  first  part 
of  its  course.  Turn  the  large  veins  to  one  side  if 
possil)le,  or  else  tie  them  with  a  doidile  ligatui'e  and 
cut  l)etwiH'n.  'J'he  steruo-mastoid  must  be  pulled 
backwards,  the  digastric  and  stylo-hyoid  muscles  with 
the  hypoglo.ssal  nerve  forwards  and  ujnvards,  and  the 
parotid  gland  upwards.  The  dcscendens  noni  is  ex- 
ternal to  and  somewhat  behind  the  vessel,  and  is  not 
likely  to  be  wounded,  but  the  thyro-hyoid  ])ranch  is 
innaediately  in  froid,,  and  if  scon  should  l)e  hooked 
aside.  The  vessel  is  then  to  l)e  cleaivd,  and  the  needle, 
passed  from  the  outer  side,  and  in  doing  so  care  should 
be  taken  to  avoid  injuring  or  including  the  dcscendens 
noni,  superior  laryngeal  nerve,  or  ascending  pharyngeal 
artery. 

'i'he  external  eai'olid  may  be  ligatured  bu'  wounds  of 
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tho,  main  tiniiilc  or  its  brandies,  various  forms  of 
aneurism  of  the  face  and  scalp,  &c.  In  cases  of 
•wounds,  or  aneurism  the  result  of  a  wound,  the  A'essel 
or  its  branches  should  be  secured  at  the  injured  point. 
In  cases  of  idiopathic  aneurism  and  pulsating  tumours 
of  scalp,  ligature  of  the  common  carotid  is  the  more 
effectual  operation  on  account  of  the  large  numlier  of 
branches  given  off  by  the  external. 

Collateral  Circulation  (Fig.  1).— (1)  Branches  of 
the  ext(H-nal  carotid  on  the  side  tied  anastomosing  with 
the  corresponding  branches  of  the  op]iosite  side  (4), 
viz.  (a)  facial  with  facial;  {h)  temporal  with  temporal; 
('')  occipital  with  occipital;  {if)  superior  thyroid  A\'ith 
superior  thyroid  (10).  (2)  Anastomoses  lietween  the 
STd;)cla\'ian  and  the  external  carotid  of  tlie  side  tied 
(a)  deep  cervical  (11)  from  the  sujierior  intercostal, 
with  the  princeps  cervicis  (6)  of  the  occipital ;  (ft)  the 
vertebral  with  the  occipital  in  the  region  of  the  snl> 
occipital  triangle  (7);  ('■)  inferior  thyroid  with  the 
superior  thyroid  (10).  (3)  Nasal  of  the  ojilithalmic 
anastomosing  with  the  angular  of  the  facial. 

THE  PULSE  IN  ANEURISM  of  the  aorta  and  vessels 
at  the  root  of  the  neck. — According  to  ])r  jMahomeo 
the  chief  characters  of  the  aneiirismal  p\dse  recog- 
nisable by  the  finger  are— (1)  Delay;  (2)  diminution  in 
volume;  (3)  diminution  in  force;  (4)  persistency; 
(.^))  in  some  ca.ses  a  tlirill  may  lie  felt.  In  many  cases 
the  hnger  can  perceive  a  want  of  ])aralleHsni  in  tlie 
lieats  of  the  radials  ;  but  in  many  cases  the  ditierences 
nre  too  slight  to  be  lietected  liy  the  linger.  The 
characters  of  a  sphygmographic  tracing  ai'( — (1)  A 
slo])ing  npstroi<e,  due  to  the  delay  of  the  jjulse  wave  : 
(2)  diminislied  volume  of  wave;   (3)  impairment  of 
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poiTussion,  from  tlie  (liniinuiinn  ii:  tlio  force  of  tlin 
wave;  (4)  obliteration  of  secondary  waves;  (5)  in- 
equality of  the  pressure  employed  on  tlie  two  sides; 
(6)  sometimes  vibratile  waves,  correspoiiding  to  tlie 
tlirill  sometimes  felt  by  tlie  finger.  A  constant  dis- 
similarity in  the  pulse  tracings  of  tlie  two  radials  is 
the  most- valuable  sign,  and  this  is  best  of  all  demon- 
strated by  sphygmograpliic  tracings. 

The  i»resence  of  the  signs  aliove  enumerated  in  the 
pulse  at  both  wrists  woidd  indicate  an  aneurism  of  the 
ascending  arch ;  if  the  right  pulse  Ijc  aHected  more  than 
the  left,  the  aneurism  must  involve  the  innominati>;  if 
the  left  more  than  the  right  the  aneurism  is  of  the 
transverse  arch  beyond  the  innominate. 


so 
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CHAPTER  VIII'. 

BRANCHES  OF  THE  EXTERNAL  CAROTID. 

An  Anterior  Set.— (1)  Supcriov  thyroid;  {■!)  Ihi-ual: 
(3)  facial.  A  Posterior  Set.— (1)  ( )ccii.ital ;  (-2)  pos- 
terior auririilar;  (3)  stenio-niastoid  (sometimes).  An 
Ascending  Set.— (I)  Temporal  ;  (2)  internal  maxillary: 
(.3)  asceiiiliug  i)liaryiigeal.  The  sterno-mastniil  hranch 
has  three  possilile  modes  of  origin  (1)  From  the  ex- 
ternal carotid;  (2)  from  the  occipital;  (."5)  from  the 
supi'rior  thyroid. 

Thyroid  Arteries.— Lij^-atuiv  of  these  arteries  has 
lieen  practised  hy  some  surgeons  as  a  cure  for  liron- 
ehocele,  with  Imt  do\d)tfiil  success.  We  have  already 
referred  to  ligature  of  the  inferior  tfiyroid  (see  p.  G2). 

Tlie  Superior  Tliyroid.— This  vessel  is  a  hranch  of 
the  external  carotid.  it  is  the  lowest  of  the  three 
hrauches  arishig  from  the  anterior  .surface,  of  thai 
vessel,  and  is  usually  given  olT  not  far  from  its  origin, 
as  it  lies  in  the  carotid  triangle.  The  superior  thyroid 
its(df,  therefore,  is  at  hrst  merely  covered  hy  the 
rommon  investments  of  the  i.arts,  and  at  this  point  it 
may  he  ligatured.  :\Iake  an  incision  three  inches  long 
paralhd  with  tlu'  antvrior  edge  of  the  .sterno-mastoid 
hnt  haW  an  inch  nearer  the  middle  line,  so  that  it 
shall  lie  over  the  cNternal  carotid  arlery,  the  centre  o\ 
tile  in.-ision  lieing  opposite  the  superior  eonm  of  the 
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tliyi'Liid  cartilage  (tlic  artery  usually  arises  soiuewliat 
Ijeluw  the  great  coriui  of  the  hyoid  bone).  Here  the 
vessel  i)assiiig  upwards  and  inwards  is  quite  superficial, 
hoing  covered  only  by  skin,  superficial  fascia,  ijlatysnia, 
and  deep  fascia,  and  may  be  readily  tied.  After  this 
it  takes  an  arched  course  downwards,  jiassing  beneath 
the  oi:io-li\-oid,  sterno-hyoid,  and  sterno-tliyroid  muscles 
to  the  u])per  jiart  of  the  thyroid  body. 

Branches. —  (1)  Hyoid  branch,  runs  inwards  heloio 
the  hyoid  bone  ;  (2)  stcrno-mastoid,  passes  outwards 
am'oss  the  carotid  sheath  to  the  stcrno-mastoid  muscle ; 
it  is  iiujKjrtant  to  note  the  relation  of  this  little  branch 
to  the  carotid  sheath,  as  it  is  in  the  way  in  the  opera- 
tion of  tying  the  commoji  carotid  above  the  omo-liyoid. 
(•3)  8uj)erior  laryngeal,  pierces  the  thyro-liyoid  mem- 
brane and  supplies  the  nuicous  membrane  of  the  larynx  ; 
(■f)  crico-thyroid,  I'uns  across  tlie  crico-tliyroid  mem- 
brane. This  little  braiich  should  l)e  remembered  in 
tlu;  operation  of  laryngot(.)my,  although  from  its  small 
size  it  seldom  gives  rise  to  any  troidjle.  (Jccasiojially, 
however,  it  is  of  large  size;  I  have  seen  it  as  large  as 
an  ordinary  radial.  (."))  Tei'minal  liranehes  to  the 
thyroid  body. 

THE  LINGUAL  ARTERY. 
It  may  be  necessary  to  ligature  this  vessel  to  res(,ra,iu 
profuse  hpemorrhnge  from  the  tongue,  ('.(j.  in  (cancerous 
ulcers,  (,!•  for  the  purpose  of  starving  such  growths,  or 
|'i'''liiiiiiiary  to  excision  of  tin'  tongue.  Origin. -—I'^rom 
I  II"  a,iiteri.ir  l)ord.u'  of  the  external  carotid,  cither  above 
<'!•  below  the  level  of  tlie  hyoid  hone.  Extent.— 
I'.'nm  its  origin  t<i  the  a,n(erior  l)order  of  the  hyo- 
k1"^.sus.     Course.— At  (irst  inwards  al,ove  the  hyi^id 
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l)niu',  and  LliL'U  upwards  and  inwards  benuatli  the  li\-o- 
glossus. 

Relations. — In  the  fi:)-d  part  of  its  course — from  its 
origin  to  the  posterior  border  of  the  liyo-glossus — it 
passes  obhquely  upwards  and  iuAvanls  to  tlie  great 
eornu  of  the  liyeiid  lione,  and  is  quite  superficial,  lieing 
simply  covered  by  the  skin,  fascia,  and  platysnia,  and 
rests  on  the  luiddle  constrictor  of  the  pliarynx.    In  the 
ifPfimO  ])art  of  its  course,  that  l;)eneath  the  liyo-glossus, 
it  runs  forwards  })arallel  with  the  great  cornu  of  the 
hyoid  Ijone  for  a  little  Avay,  and  then  ascends  to  tlie 
under  surface  of  the  tongue.    Here  it  is  covered  by  tlie 
skin,  fascia  and  ])latysnia,  crossed  by  the  ])Osteriiir 
belly  of  the  digastric  and  the  stylodiyoid  muscle,  and 
sometimes  also  liy  the  9th  ner\'e  {HiipoyIo,-!.ml,  formerly 
known  as  the  Limjual)  near  the  posterior  l)order  of  the 
hyo-giossus,  and  lastly  it  is  covered  by  the  hyo-glossus 
muscle  itself.    In  its  second  ]iart  it  rests  on  the  middle 
constrictor  and  tlie  geniodiyoglossus  muscle.  l'ro]>crly 
speaking  the  vessels  ends,  as  such,  at  the  anterior 
border  of  the  hyo-glossus,  and  its  continuation,  the 
ranine  artery,  runs  forwards  to  tlii'  tip  of  the  tongue  to 
end  at  the  side  of  the  frrenum  lingu;i?.    In  ]ierforming 
this  operation  the  patient's  shoulders  should  be  slightly 
raised,  the  head  thrown  well  back  over  a  small  jiillow. 
and  tile  face  turned  towards  the  o].]>osite  siioulder. 
The  most  trustworthy  superficial  guide  to  the  vessel 
is  the  great  cornu  of  the  hyoid  bone. 

Incisions.— (/t)  In  the  lirst  foi'iii  an  incision  is  maile 
downwards  and  liackwards  for  two  or  tliree  inches  ovi-r 
tlie  great  eornu  of  the  hyoiil  bone,  wliirh  sliould 
correspond  to  the  eentre  of  llie  incision.  Cut  througli 
the  supcriicial  structures  already  enumeiated,  and  look 
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tor  Ihc  deep  guide,  the.  9tli  iutvc,  -wliicli  i,s  u«u;iliy 
ai'ciiiiijiaiiird  by  a  l)raiicli  (if  tlic  lingual  vein.  TIr' 
arii'i'v  is  dcfpLT  tliaii  the  nerve  as  it  ]ias  to  jiass  inuler 
tlie  hyoglussus,  -while  the  nerve  passes  (i\'er  that  iiniseh'. 
Tlie  9tli  nerve  M-ith  the  posteriui'  lielly  of  the  digastric 
aiul  stylo-hyoid  nniseh's  must  l>e  dis])laced  upwards, 
and  the  external  earotid  art(!ry  l.iackwards  by  means  of 
blunt  hooks,  and  then,  with  tlie  great  cornu  of  the 
hyoid  l)one  in  view,  search  for  the  A'essel  in  the  loose 
cellular  tissue.  At  first  sight  it  inight  seeiu  an  easy 
nperation  to  secure  the  vessel  at  this  ]jart  (if  its  course 
where  it  is  so  superficial,  but  this  is  by  no  means  the 
case.  There  are  two  reasons  for  this — (1)  Because 
behind  the  vessel  is  the  soft  mobile  wall  of  the  pharynx, 
and,  f(ir  this  reason,  it  is  imp(_issibe  to  get  the  artery 
fixeil,  and  in  clearing  the  vessel  great  care  is  necessary 
lest  the  wall  of  the  pharynx  be  Avounded.  (2)  '^Jver 
the  vessel  in  this  region  is  a.  large  ]>lexus  of  veins, 
tbrmed  chiefiy  by  the  lingual  and  facial  (nn  their  wa,y 
til  emjity  into  the  internal  jugida,i')  M'ith  communications 
from  the  superioi'  thyroid  and  external  jiigular  veins. 
F(ir  tliese  I'easons  the  next  form  of  incision  is  the  one 
usually  adojited,  except  in  cases  wliere  the  operation  is 
|ierf(irme(l  pivlinnnary  to  excisidu  of  the  tongue,  when 
it  is  necessary  to  tie  the  vessel  ill  this  situation,  as  ch)se 
t"  the  p:irent  trunk  as  possible,  iu  order  t(.i  lie  sure  that, 
ill  removing  the  tongue,  the  artery  will  n(jt  lie  cut 
between  the  pa,rent  trunk  and  the  ligature. 

(11)  In  the  second  form  of  incision  I, he  \-essel  is  tied 
'I"  it  lies  beneath  the  hyoglossus  at  the  apex  of  tlie 
digastric  ti'iangle.  'I'his  is  the  French  method,  and  is 
'li''  reeoniniended   by  Mr  C.   Ukatii.      a  cinved 

incision  is  made  from  a  point  a  litlle  lielow  and  behind 
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the  sympliysis  nicnti  down  to  tlic  level  of  the  liyoid 
bone,  and  tlicn  turning  np'w^ards  till  it  nearly  readies 
the  angle  of  the  jaw.  It  nuist  not  be  carried  qnite  n]i 
to  the  angle  of  the  jaw  lest  the  facial  vein  be  injTired. 
After  dividing  the  superficial  structures  the  sul>- 
nuixillary  gland  is  exposed,  and  must  l>e  dis])laced 
upwards  Avith  a  Ijlunt  hook.  Then  the  lioundurics  of 
tlie  triangle  in  which  the  vessel  lies  are  to  l)e  recognised, 
viz.,  the  two  bellies  and  the  inter\'ening  tendon  of  the 
digastric  on  each  side,  and  tlie  9th  nerve  above ;  the 
nerve  is  to  be  dissected  up  a  little  and  held  aside,  when 
the  hyo-glossus  muscle  is  then  exposed.  The  fibres  of 
the  muscle  are  to  l;)e  divided  transversely  aliout  a  coujile 
of  lines  above  the  hyoid  Ixme,  the  vessel  carefully 
cleaned,  and  the  needle  jjassed  from  above  downwards. 
In  the  dead  body  tlie  muscle  seems  thinner  than  one 
might  expect,  and,  unless  care  be  taken,  the  operator 
may  easily  ojjen  into  the  yihaiynx.  Some  o])erators 
use  an  incision  an  inch  and  a  quarter  in  length,  parallel 
with,  and  one-third  of  an  inch  above,  the  great  cornu 
of  the  liyoid  Ijone. 

PECULIARITIES. —  The  lingual  artery  sometimes  arises 
from  a  trunk  common  to  it  and  the  facial ;  less  frequently 
it  is  joined  with  the  superior  tliyrtiid. 

Branches. —  (1)  Hyoid,  which  runs  along  the  upjier 
Ijorder  of  the  hyoid  bone.  (2)  Dorsalis  lingua^,  which 
arises  and  ascends  lieneatli  the  hyo-glossus  to  the 
dorsum  of  tongue.  (.S)  Sublingual  branches  to  sub- 
lingual gland.  (4)  Ranine,  the  direct  continuatinn  nf 
the  lingual,  Avliidi  runs  furwards  to  tlie  of  llic 
tongue,  and  ends  iu  Ihc  fripnum  lingiue.  Td  avoiit 
tin's  little  vessel,  in  relic\  iug  the  conditiou  known  as 
'tongue-tic,'   the   ]ir(iminent   tiglil  edge  only  of  tlie 
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fivTiniin  i>f  nicked  by  iho  snissors,  and  as  cIosp  tn  tho 
jaw  as  possililo,  any  furtlipr  frooing  nmst  he  dnni'  M'itli 
till'  tlnimb  ov  fiiio-or  nail. 

FACIAL  ARTERY. 

The  first  of  th(^  incisions  foi'  ligatnvc  of  tlic  lingual 
would  also  expose  the  origin  of  the  facial.  It  arises 
from  the  external  carotid  artery,  a  little  ahove  the 
lingual,  lying  at  first  in  the  carotid  triangle,  when^  it  is 
simply  covered  liy  the  superficial  investments  of  the 
parts  (skin,  platysma,  and  fascine).  Tt  is  then  crossed 
liy  the  posterior  hell}'  of  the  digastric  and  stylo-hyoid 
nuiscles  and  9tli  nerve.  After  this  it  passes  through 
a  groove  in  the  ](Osterioi'  and  ujiper  liorder  of  the 
suh-maxillary  gland,  where  it  makes  a  sigmoid  flexure, 
(a-osses  the  lower  jaw  lying  on  the  l)one  in  a  little 
hollow  just  about  the  ))oiut  where  the  body  joins  the 
ramus,  in  front  of  the  masseter  muscle,  and  only 
i-overed  liy  the  skin  fascia  and  |ilatysma.  Here  its 
pulsations  can  be  felt  during  life,  and  it  may  be  readilv 
compressed  with  the  finger  or  ligatured  by  an  incision 
one  inch  in  length  parallel  with  the  fibres  of  the 
nnisclo.  .After  this,  its  general  direction  is  towards 
the  angle  of  tlu-  mouth,  angle  of  the  nose  and  inner 
angle  of  the  eye,  liut  in  a  viuy  tortuous  course.  In  its 
course  through  the  face  it  is  cuvcred  by  the  superlicial 
structures  and  platysma,  anil  that  spe<-ial  |iart  nf  the 
platysma  known  as  the  risdi'ius  muscle  :  it  is  also 
covered  l>y  the  /ygoinatic  muscles,  and  crossed  by 
l)ranehes  of  the  facial  nerve.  It  rests  on  (I)  the  lower 
jaw,  (2)  buccinator,  (:'>)  levator  anguli  oris,  (-1)  !evat(U' 
laliii  superioi'is. 

PECULIARITIES.— The  facial  artery  niay  arise  by  a 
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cominnn  trunk  M'ith  the  lingual.  SouiftiuiPf;  it  tonui- 
uates  as  the  suhiiiPiital,  and  in  ntlit'i'  cases  may  oulv 
sup23ly  the  face  as  liigh  as  tlic  angle  uf  tlie  nioutli  ur 
nose. 

Branches. — In  neck. — (1)  Inferior  or  ascending  pala- 
tine, which  passes  ;ipwards  between  the  stylo-glossus, 
and  the  stylo-pharvugeus  niTiscles  supplying  them,  the 
tonsil  and  the  Eustacliian  tulie,  and  sends  a  hvaiieli 
through  the  space  (if  Morgagni  to  tlie  soft  palate. 
(2)  Tonsillar,  wliicli  perforate  the  su]x'rior  eonstrietor 
to  reacli  the  tonsils.  (3)  (llandular  to  suli-maxillary 
gland.  (4)  Sulvmental,  gi\'en  olf  immediately  lielnw 
tlie  lower  jaw  to  the  chin.  This  is  the  largest  lirancli 
and  must  be  kept  in  mind  in  operations  about  tlie 
lower  jaw,  such  as  excision,  Ike;  it  runs  forwards  on 
the  mylo-hyoid  inuscle.  On  the  face. — (1)  Inferior  labial, 
which  j^asses  beneath  the  depressor  anguli  oris  to 
sujiply  the  lower  lip  and  chin.  (2)  The  t«'o  coronary 
arteries  whicli  pass  along  the  free  margin  of  each  li]). 
They  are  covered  by  the  depressor  anguli  oris  and  then 
perforate  the  orbicularis  oris  and  run  in  a  tortuous 
course  lietween  tJ-is  muscle  and  the  nmcous  membrane. 
The  superior  is  the  larger,  ami  gives  off  the  artery  In 
the  seiituni.  In  operations  aliout  the  lijis,  therefore, 
those  must  be  kept  in  mind  ;  (3)  lateral  nasal  to  side 
of  nose;  (4)  angular,  its  terminal  branch,  anastomosing 
at  the  inner  angle  of  the  orbit  with  the  nasal  branch 
of  the  ophthalmic  ;' and  this  is  one  reason  why  leeches 
at  tlie  inner  angle  of  the  eye  relieve  eoiigestiou  of  the 
eye  o\  liraiii.  it  also  anastomoses  with  tli(^  infra- 
orliital  branch  of  the  inlernal  maxillary  in  the  same 
region. 
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OCCIPITAL  ARTEIIY. 
This  vessel  arises  fnnii  the  posterior  surface  of  the 
external  earotiil  just  as  that  vessel  is  about  to  pass 
heiieath  the  posterior  l)ell,v  of  the  digastric.  It  luay 
1)e  divided  into  three  parts — (1)  a  part  that  passes 
ujiwards  and  liackwards  almost  parallel  with  and 
partially  overlapped  hy  the  posterior  l)elly  of  the 
digastric  and  stylo -hyoid,  to  a  point  het-weeir  the 
ti'ansverse  process  of  the  atlas  and  mastoid  process 
of  tlie  temi)oral  bone.  This  part  is  usually  quite 
superficial  at  first,  being  simply  covered  by  the 
integument;  afterwards  it  is  ovprla]i])ed  by  the 
nniscles  already  mentioned,  and  i)iirt  of  tlie  parotid 
gland.  It,  however,  cnixse--^  the  following  impoi'tant 
structui'es  —  («)  internal  carotid  artery;  (//)  vagus; 
(i")  internal  jugular  vein;  ('/)  spinal  accessory  in'rve  ; 

9th  nerve  ( hy[iog]ossal)  which  hooks  I'ound  it; 
(/')  ga-ngliated  cord  of  the  symjKxthctic.  (2)  A  part 
[)assing  liack wards  and  inwards  aL)ng  the  superior 
curved  line.  At  this  part  of  its  course  it  li''^  on  — 
(a)  I'cctus  lateralis;  {h)  supei'inr  obli(|Uc;  and  (r)  com- 
plexus;  a,nd  is  nrrcvi'il.  by  —  [a)  ti'apezins;  (/>)  sterno- 
I'leido-nuistoid ;  ('•)  splenius  capitis;  {iJ)  digastric; 
{p)  trachelo-niastiiid ;  and  is  (iverla|)i)e(l  by  ( /')  the 
mastoid  process.  ( .") )  Tln'  t  hird  part  piei'ces  the 
trape/ius  and  turns  u|)wards  to  \\w  scalp;  tins  |)art  is 
accompanied  by  the  gi'cat  o('ci|)ital  nci'\'e  imd  a  cutaiu'i.ius 
twig  fi'om  the  sulioccijiital  as  well. 

PECULIARITIES. —  The  occipital  artery  is  sometimes 
derived  from  the  int,ei'iial  carotid,  or  IVom  the  asceniling 
cci'vic;d  branch  of  the  inferior  thyroiil. 

Branches.-  -(  I  )  \  sterno-mastoid  lirancli;  (L')auri- 
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cular,  to  concha;  (3)  meningeal,  wliich  enters  the  sknll 
through  the  jugular  foramen;  (4)  jirincejjs  cervicis. 
This  vessel  passes  ilowiiAvards  and  divides  into  a  suj^er- 
ficial  and  deep  part.  Tlie  mxjerficial  part  runs  heneath 
the  splenius,  lying  on  the  complexus;  the  deep  branch 
lies  between  the  comijlexus  and  the  senii-spinalis  colli, 
and  anastomoses  with  the  vertebral  and  the  i)rofunda 
cervicis  Ijranch  of  the  superior  intercostal  arterj^  in  the 
region  of  the  suboccijntal  triangle.  This  anastomoses 
forms  an  important  collateral  su]iply  in  the  ligature  of 
the  common  carotid  or  subclavian  artery.  (.5)  (  Occipital 
to  scalp,  which  anastomose  with  the  corresponding 
branches  from  the  opposite  side,  and  witli  the  temporal 
arteries. 

Posterior  Auricular. — This  branch  is  given  oft'altove 
the  digastric  and  stylo-hyoid  muscles  runs  along  the 
upper  border  of  the  digastric,  and  passes  between  the 
facial  and  spinal  accessory  nerves.  It  anastomoses  with 
the  occipital  and  temporal  arteries.  Its  branches  are — 
(1)  the  tffijlo-ma^tuid,  -which  enters  the  stylo-mastoid 
foramen  and  supplies  the  middle  ear,  mastoid  cells,  and 
semicircular  canals;  (2)  the  aiirirular,  which  is  distri- 
buted to  the  back  of  the  cartilage  of  the  ear. 

Ascending  Pharyngeal. — This!  n'anch  arises  near  tlie 
commencement  of  the  external  carotid,  and  ascends  by 
the  side  of  the  pharynx,  and  to  the  inner  side  of  tlie 
internal  camtid,  U>  tlic  base  of  the  skull,  lieiieatli  tlie 
other  branches  of  the  exici-nal  carotid  and  tlie  slyln- 
liharyngeus  muscle,  but  lying  mi  (be  rectus  capitis 
antieus  majnr.  Its  branches  ai'c  ibstributed  to  the 
muscles  ill  tliis  region,  to  tli(>  ihira  mater  and  to  tlie 
liharyiix.  'I'he  bninelies  tn  llie  dura  mater  (tii>')u'/ii/i'a/) 
pass  thrnugh  the  foramen  lacerum   nii'dius,  fdraiiieii 
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lacomm  posticus,  and  somotinips  tlu'ougli  tho  antovinr 
condyloid  foramen.  Tlie  pharyngeal  branches  j^ass 
tlirougli  the  space  of  Morgagni  to  supply  the  soft  palate 
and  anastomose  with  the  ascending  palatine  of  the 
facial. 

Temporal  Artery.— This  is  one  of  the  terminal 
liranches  of  the  external  carotid.  It  arises  in  the 
parotid  gland  on  a  level  with  the  neck  of  tlie  condyle 
of  tlie  l<)^\•er  jaw,  and  passes  upwards  OA^er  the  root  of 
tlie  zygoniii  in  front  of  the  ear  to  tlie  scalp,  and  di\ide.s, 
al)out  two  inches  al)ove  the  zygoma  into  anterioi'  and 
posterior  hranches,  wluch  pass  in  directions  indicated 
liy  their  names.  As  it  crosses  the  root  iif  zygoma  it  is 
covered  (1)  l)y  a  dense  fascia  derived  from  the  parotid 
gland  (2)  several  veins;  it  is  also  accompanied  in  this 
I'cgion  hy  liranches  of  the  facial  and  the  anricnlo-temporal 
nerves.  It  is  on  account  of  these  relations  that  the 
oi)eration  of  arteriotomy  sliould  not  1)0  performed  in  this 
situation,  as  the  dense  fascia  interferes  with  the  free 
Hiiw  of  blood  during  the  ojjeration,  as  well  as  causinn- 
soinr  ditliculty  in  controlling  the  h.^emorrhage  after- 
wards. Further,  one  of  the  \-eins  might  he  wounded 
i'l  the  o|)cration  aud  sul)se(|uently  give  i-ise  to 
va,ricose  aneurism  or  aueurisiual  varix,  oi'  severe 
neuralgia  miglit  I'esult  from  injury  to  the  auriculo- 
tempf)ral  nerve  Foi'  the  |Mir|iosc  of  arteriotomy  the 
anterioi'    temporal    is  hnuK'h    usually  selected. 

Branches.— ( 1 )  Ahli-ridr  InniHiral:  (2)  piislrrii,,'  Icni- 
poral :  (:',)  /  rau.-^rrrs^;  /ar/^d^  given  oil'  in  the  substance 
of  the  piiMitid  gland,  and  runs  foiwards  oviu'  the 
niasseter  muscle,  just  helow  tin.  zygoma,  hut  above 
Steiison's  diici,  ;ind  anastomoses  with  the  iidVa-oibilal 
aud  facial.     (1)  Mi>/'//>i  hun imniJ ,  which  pierces  the 
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temporal  fascia  and  sup[)li('s  the  i('in]ioi'al  inuKclc. 
This  vessel  sometimes'  gives  utF  an  urbifal.  Lraiieli, 
Avliicli  rnns  along  the.  npper  l)order  of  the  zygoma 
lietween  the  two  layers  of  the  temporal  fascia  to  the 
outer  angle  of  the  orliit.  (5)  Anft^riar  auricular,  to 
the  anterior  part  of  pinna,  the  lolnile,  and  part  of  the 
external  auditory  meatus. 

THE  INTERNAL  MAXILLAUY  AETERY, 
This  vessel  has,  so  far  as  I  am  aware,  l)ut  little 
direct  surgical  interest.  Its  hranches,  liowever,  ai'e 
involved  in  many  important  surgical  operations,  such 
as  excision  of  the  npper  and  lower  jaAvs,  lifemorrhage 
after  the  remo\-al  of  teeth,  (l-c. ;  and  its  nnddle 
meningeal  branch  may  lie  injured  in  fracture  of  the 
temporal  region  of  the  skull.  The  middle  meningeal 
enters  the  skidl  througli  the  foramen  spimisum  of  the 
splienoid  hone,  and  divides  into  two  l)ranches,  an 
anterior  and  a  posterior ;  it  is  the  anterior  hranch  that 
])0ssesses  the  greatest  interest  from  a  surgical  point  of 
view.  From  the  foramen  spinosum  it  crosses  the  great 
wing  of  the  sphenoid,  and  then  enters  a  canal  or  groove 
in  tlie  anterior  inferior  angle  of  the  parietal  hone.  At 
tliis  ])ai't  of  its  course  its  ])Osition  may  l>e  indicated  on 
the  sui'face  hy  taking  a  point  an  inch  and  a  lialf 
liehind  the  external  angular  process  of  the  fmntal  Imne. 
and  an  inch  an<l  tliree-ipiarters  ahovc  the  zygoma. 
.Vt'ter  this  the  anterior  branch  passes  upwards  and 
slightly  backwards  to  the  npjier  margin  of  the  jiarietal 
hone,  from  half  an  inch  to  an  inch  behind  the  eoronnl 
sntni'e.  This  ])oint  is  easily  indicati>d  on  the  surface, 
since  the  coi'dnal  sntnrc  is  as  nearly  as  ])Ossib]e  live 
inches   Fl'nin    the   I'dnl    (if   the   nnse,   ;inil   the  art(M'y  is 
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tlicvi't'oiv  li:ilf  ail  inrli  t(i  an  iiicli  iK-liiml  tliis.  The 
posterior  Iivaiu-li  of  tlif  arlfiT  passes  upwards  and  liack- 
wanls  (ivci-  till'  s([uauioiis  ixn'tiuii  of  the  tciiijioral  lioiic. 

Slumld  it  lie  necessary  to  trcpliiiio  fur  tlie  relief  of 
liivmorrliage  in  fracture  of  the  skull  in  tliis  region, 
define  the  position  of  the  anterior  hvanch  of  the  artery 
in  the  manner  already  indicated,  and  at  tlii,-  point 
make  a  _L-shaped  incision,  the  horizontal  limli  of  which 
is  parallel  with  and  ahout  an  inch  aliove  the  zj'gonui, 
the  vertieal  liml)  passing  upwards  as  far  as  necessary. 
Turn  hack  all  the  structures  right  down  to  and  ineliid- 
iiig  the  pericranium,  search  for  the  line  of  fracture  and 
apjily  the  tre|)hine.  Sliould  there  l>e  no  fracture 
visilile,  even  though  the  symptoms  (signs  of  com- 
pression coming  on,  not  immediately  after  the  injury 
hut  after  an  iiit<'r\'al  of  consciousness — paral}'sis  of  tlu! 
opjKisite  side  of  tile  liody  and  face)  point  to  extravasa- 
tion of  l)lood,  then  trepliine  over  the  course  of  the 
vessel.  The  structures  divided  in  this  ojieration  are 
(1)  skin,  (2)  superticial  fascia,  and  closely  connected 
witii  it  the  superficial  teni|ioral  vessels  and  auriculo- 
temporal and  teiuporo-mahir  nerves,  and  a,  thin  fascia 
prolonged  fi'om  the  central  tendon  of  the  oc(_'i]iito- 
frontaJis,  with  the  a,ttolens  and  attraheiis  muscles 
arising  from  it.  (.'5)  The  two  layers  of  the  tem|)ora,l 
fasciii,  ami  hetweeii  them  the  orhita.l  artei-y,  and  a  twig 
<if  till'  orhital  lirancli  of  the  su[ierior  ma,\illai'y  ner\i' 
with  its  artery,  and  some  fatty  tissue;  (I)  the  temporal 
muscle  with  the  middle  tem|)oral  artery  ;  (H)  the  deep 
temporal  vessels  ;  (G)  [lericraniiim  ;  (7)  hone,  which  at 
this  point  is  thin  an(J  cont-aiiis  but  little  diph'ie.  The 
ci ri-le  of  hone  will  prolia  1  il )■  inchidi'  | mrl  ionsof  the  fr( uital, 
parietal,  s|)iienoi(|,  nnd  sipninioiis  jmrl  of  the  tempdral. 
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CHAPTER  IX. 

AXILLARY  ARTERY. 

Origin. — It  is  the  (liroct  (•nntiiiii.ation  of  tlic  sub- 
clavian. Extent.  — From  tlio  loM-ev  herder  of  tlio 
first  rib,  to  tho  lower  lioriler  of  the  insertion  of  tlie 
teres  major.  Course. — With  the  arm  well  abducted, 
its  course  is  indicated  by  a  line  drawn  from  a  point 
someM'hat  to  the  sternal  side  of  the  middle  of  the 
elavicle,  to  the  inner  boj-dei'  of  the  eoraco-braehialis 
muscle.  It  is  divided  into  three  parts — a  part  above, 
a  part  Iieneath,  and  a  part  below  the  pectorahs  minor. 

The  First  Part.— Tliis  part  extends  from  the  hnver 
border  of  tlie  first  rili  to  tlie  n]iper  border  of  the 
pectoi'iilis  minor.  Position  of  the  Arm. — The  shoulder 
shonld  l)e  pushed  up  and  lie  free  with  a  pillow  under 
it  ;  the  cUkjw  at  fii'st  is  to  lie  drawn  slightly  away  from 
the  body,  and  the  head  inclined  to  the  o]i]i(.>site  side. 
When  the  snperficial  strnctures  and  the  pectoralis 
major  are  divided  then  the  nrm  nnist  be  broiig-]it  close 
to  the  side  to  relax  the  pectorals  and  ;dli)w  them  to  lie 
displaced  downwards  In-  an  assistant.  \\\\\\  (he  arm 
ill  this  posititin  the  operator  standing  between  the  arm 
and  the  chest  makes  an  incision  parallel  with  the 
I'lavicle  oi'  with  a  slight  convexity  downwards  from  a 
]ii)int  half  an  inch  external  t(i  the  sterno-clavieidar 
articulation,  to  a  puint  half  an  inch  internal  to  tlie 
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cnracuid  process.  It  is  bettei'  not  Ui  go  (|uite.  up  to 
tlic  I'uracuid  jiroccss  in  unler  to  avoid  cutting  tlic 
ccplialic  vein  as  it  lies  in  tlic  groove  Letwpcii  tlic 
licctoralis  major  and  the  deltoid.  \\v  cut  through  — 
(1)  >Skin;  (2)  superficial  fascia;  (3)  platysma;  (4)  dee]) 
fascia;  (5)  clavicvdar  Lead  of  the  pcctoralis  major  wliicli 
must  be  divided  across  its  fibres,  taking  care  tn  avoid 
tlie  )'f<phalir  rein,  wln'cli  is  seen  at  the  outer  angle  of  the 
incision  in  the  gnuive  Ijetween  it  and  the  deltoid.  After 
this  we  meet  with  a  quantity  of  fatty  tissue,  in  Avhich 
ramify,  or  pass  through,  the  structures  that  ])ierce  the 
costo-coracoid  mendjrane,  viz: — {a)  Cephalic  vein; 
(//)  external  anterior  thoracic  nerve  ;  (c)  thoracic  axis, 
or  acronuo-thoracic  artery;  {(X)  superior  thoracic  artery; 
(c)  c(.)rresponding  veins.  The  arm  having  been  brought 
to  the  sifle  and  the  upper  edge  of  the  jicctoralis  minor 
muscle  ex])osed  and  disjilaced  downwards  Ijy  a  broad 
copper  sjiatula  and  any  lai'gc  arterial  branch  ]iulled  in- 
wards by  a  liluiit  hook,  ])ass  carefully  tlirough  the  fatty 
tissue,  cutting  as  little  as  possilile,  lest  the  above  stnu'- 
tures  be  injured, till  the  axillary  sheath  (part  of  the  costo- 
coracoid  membi'ane)  is  ex])osed.  (6)  (.)|ien  tin's  sheafh, 
taking  care  not  to  wound  the  axillary  vein,  which  is 
superficial  and  internal  to  the  artery.  The  cords 
formed  by  the  union  of  the  spinal  nerves  entering  iuto 
the  formation  of  the  l)ra,chial  |)lexus,  lie  to  its  outer 
side,  oi'  partially  overlapping  it.  Clear  the  artery  with 
a  director,  ami  pass  the  necill(!  /jv////  the  vein  and  abo\-e 
the  origin  of  the  thoracic  axis.  At  this  pa,rt  of  the 
axillary,  the  ai'tery,  veiu,  and  nei'Vi',  all  lie  (ibliipiely  to 
each  other — the  vein  overLipping  the  ailery,  and  the 
art(  ry  o\erla|iping  the  nei'sc.  This  is  the  position  of 
Ihc  \ai'ious  sti'uctures  I  hi;  arm  is  hanging  by  the 
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side,  ljut  n-licii  it  is  abducted  to  any  extent  tlie  vein  is 
almost  riglit  in  front  of  tlie  artery.  Take  care  not  to 
include  the  anterior  thoracic  nerve. 

Behind  this  part  of  the  vessel  is  the  iirst  digitation 
(jf  the  serratus  niagnus,  and  the  posterior  thoracic  nerve 
(nerve  of  Bell).  Ligatiu'e  of  this  ])art  of  the  axillary 
artery  is  a  dangerous  operatidu,  Ix'cause  of — (1)  Its 
great  dejith;  (2)  its  relation  to  other  blood  vessels, 
the  axillary  and  cephalic  veins,  and  branches  of  thi' 
thoracic  axis;  (3)  Its  relation  to  nerves,  e.g.,  the 
external  anterior  thoracic  in  front,  and  the  posterior 
thoracic  behind. 

Collateral  Circulation  (Fig.  3).— If  tied  above  the 
tlioracic  axis  it  is  the  same  as  in  ligature  of  the  third 
part  of  the  subclavian.  If  tied  below  the  axis,  in 
addition  to  the  chief  ct)llateral  brajiches  mentioned 
under  'collateral  circulation'  (see  p.  59)  in  ligature  of 
tiie  sTd)cla-\'ian,  we  have — (a)  Branches  from  the  tlioracic 
axis  (4),  and  superior  thoracic  (8),  anastomosing  Avitli 
branches  from  the  two  circumiiex  arteries  (9)  (tlurd  part 
nf  tlie  axillary;  (ft)  the  long  thoracic  (14)  ariastonios- 
ing  Avitli  the  aortic  intercostals  (15ff)  and  internal 
mammary  (11). 

The  Second  Part. — The  ]iart  beneath  the  pecloralis 
minor  is  not  tied  excejit  when  wounded — (1)  .Because 
it  is  shin't  and  gives  off  two  or  three  branches;  (2)  it  is 
too  deeply  placed ;  (3)  it  is  so  closely  surrounded  liy 
nerve  trunks.  It  is  covered  by  the  two  pectoral 
muscies,  and  the  three  cords  of  the  brachial  ple.Kus  arc 
arranged,  one  on  cacli  side,  and  one  behind  it. 

The  Third  Part. — This  is  tlie  longest  of  tlie  three 
parts,  and  extends  from  the  Io^^"er  border  of  (,hc 
pectoralis  minor  to   the  lower  border  of  the  tcrc.^ 
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Explanation  of  Fig.  3. 

1.  Posterior  scapular  arter}'.  2.  Siqirascapular  artery.  3. 
Subclavian  artery.  4.  Thoracic  a.\is.  5.  Superior  intercostal 
artery.  6.  The  first  rib.  7.  Axillary  artery.  S.  Superior 
thoracic  branch.  9.  Posterior  eircuniHex  artery,  anastomosing 
with  the  thoracic  axis.  10.  Anastoniosi.s  between  the  posterior 
scapuLir  and  the  dorsalis  scapuhe.  11.  The  internal  mammary. 
12.  Anastomosis  between  the  internal  mammary  and  the  sui)erior 
intercostal.  1.3.  Subscapular  artery.  13«.  Anastomosis  between 
tiie  superior  profunda  and  the  posterior  circumflex.  14.  Long 
thoracic.  14a.  The  superior  pi'ofunda.  15.  Anastomoses 
between  the  long  thoracic,  internal  mammary,  and  aortic 
intcrcostals.  15a.  Aortic  intercostals.  16.  P.rachial  artery. 
17.  Inferior  profunda.  18.  Interosseous  recurrent.  19.  Iladial 
recurrent.  20.  Deep  epigastric.  21.  External  iliac.  22.  The 
1  posterior  interosseous.  23.  Anterior  interos.seous.  24.  Terminal 
branches  of  the  anterior  intero.s.seous.  25.  Anterior  carpal  arch. 
26.  Posterior  carpal  arch.  27.  liecurrent  branches.  28.  Dce]> 
palmar  arch.  29.  Superficial  palmar  arch.  32.  Anastomotic 
branch.  33.  Anterior  ulniii'  recurrent.  34.  IVsterior  ulnar 
rerurreut. 
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major:  il  is  iwiw  as  loii<j,-  as  either  of  tlic  olliertJ. 
Position  of  the  Arm— The  arm  is  abducted  to  a  right 
an^le  witli  the  trunk  by  au  assistant,  and  at  the  same 
lime  fully  supinated  ;  the  operator  stands  between  the 
arm  and  the  trunk  on  l>oth  sides  of  the  body. 

Superficial  Guide. — The  prominence  caused  by  the 
cLirarobrachiidis,  oi'  divide  the  base  of  the  axilla  iutu 
thirds,  wlien  the  artery  will  be  found  to  lie  at  tlie 
junction  nf  the  anterior  witli  the  middle  third.  Make 
an  incision  alnng  the  inner  side  of  this  muscle  and 
jiarallel  M'itli  tlie  anterior  fold  of  the  axilla  for  about 
three  inches  into  the  liollow  of  the  armpit.    Cut  through 
— (1)  Skin  ;  (2)  fascia,  avoiding  the  basilic  vein  should 
it  be  in  the  way,  and  expose  the  edge  of  the  coraco- 
linicliialis.     After  dividing  the  fascia  (superficial  and 
deep)  the  median  and  the  internal  cutaneous  nerves, 
with  tlic  artery  bclund  and  between  them  will  be  seen, 
nr  iiioi'p  (Mirrectly,  tlie  artery  is  really  surrounded  by 
nerve  trunks  ;  to  the  outer  side  are  tlie  median  and  tlie 
iimscnln-eutanenus  iier\'es  ;  mi  the  inner  side  the  ulnar 
and  ner\c  nf  W'risberg  ;  above,  the  internal  cutaneous; 
l)ehind,  the  musculo-s])iral  and  circumflex.   The  axillary 
vein  lies  to  its  inner  side.     Tliese  branches  form  the 
Deep  Guide,  and  In  the  mi<lst  of  them  the  artery  will 
usually  l)e  found.      Relax  the  arm  by  liending  il,  and 
by  means  of  blunt  lidoks  displace  the  median  nerve  to 
thr'  Diiter  side,  the  axillary  vein  with  the  ulnar  and 
internal  cutaneous  nerves,   and   the  basilic    vein,  if 
]ircseiit,  to  till'  inner  side.     Carefully  expose  a.iid  open 
the  sheath,  fdear  f,h(!  artery  with  a  director,  and  pa,ss 
iJie  needle  from   the  inner  side,  ta.king  care  not  to 
include  the  musculo  spiral  or  eirr,umilex  nerves  Avhiidi 
lie  behind  t,lie  vessel.     'I'n  give,  shortly,  the  entire 
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relations  of  the  artery— lu  front — (1)  Integument  and 
fascia,  and  tliis  only  at  the  lower  j^iart  of  its  coiu'se ; 
(2)  Pectoralis  major  (at  the  upper  part),  and  internal 
cutaneous  nerve;  (3)  Inner  head  of  median.    Behind — 

(1)  Subscapularis  ;  (2)  Tendons  of  latissimus  dorsi  and 
teres  major;  (3)  ]\Iusculo-spiral  and  circumflex  nerves. 
On  the  outer  side — (1)  Coraco-Lrachialis;  (2)  median 
nerve:  (3)  musculo-cutaneous  nerve.  Un  the  inner  .side 
— (1)  Ulnar  nerve;  (2)  nerve  of  Wrisberg;  (3)  axillary 
vein.  The  median  nerve  has  a  triple  relation  to  this 
part  of  the  artery  —  (1)  Its  two  heads  embrace  it; 

(2)  it  usually  lies  above  it;  (3)  it  is  placed  to  its  outer 
side.  This  part  of  the  axillary  artery  is  better  fitted 
for  ligature  than  the  parts  Ave  have  pre^-iously  con- 
sidered—(1)  It  is  twice  as  long  as  either  of  the  others; 
(2)  its  lower  part  (half  or  third)  is  simiDly  covered  by 
the  common  tegumentary  structures,  and  has  no  muscle 
above  it;  (3)  its  branches  come  off  AveU  up  towards  its 
beginning,  and  are  therefore  well  out  of  the  Avay  at  the 
point  where  the  artery  is  usually  hgatui'ed.  This  is 
important,  because  if  the  vessel  is  ligatured  too  near 
these  branches  secondary  hiemorrhage  is  apt  to  occur. 
Therefore  the  ligature  should  be  applied  as  low  down 
as  jDossible. 

PECULIARITIES.— (1)  The  artery  may  be  covered  by 
a  muscular  .slip  from  the  latissimus  dorsi ;  (2)  in  one  out 
of  every  ten  cases  there  are  two  arteries  instead  of  one, 
the  second  usually  being  one  of  the  arteries  of  the  fore- 
arm, usually  the  radial,  sduielimes  the  ulnar,  aud  still 
more  rai'ely  the  interosseous.  In  other  cases  the 
circumflex,  subscapular,  and  profuuda  arteries  arise 
from  the  t.liird  part  by  a.  couiuion  trunk.  (3)  The 
liusilion  of  the  uer\es  varv;  instead  of  cneirelinLf  the 
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;i.\.illai'y  ai'terv,  tiiey  may  eneirqle  a  large  In'aneli  fovnipd 
liy  the  luuou  of  se\'ei'al  of  the  usual  branches,  and  in 
this  case  they  would  therefore  he  useless  as  the  'deep 
guide.' 

Collateral  Circulation  (Fig.  3). — If  tied  above  the 
suliscapular  liranch,  it  is  the  same  as  when  the  first  part 
is  ligatured.  If  tied  below  this  branch,  the  collateral 
anastomoses  arc  small,  but  usually  sufficient — («) 
anastomoses  between  branches  of  the  posterior  cir- 
cumflex (9)  and  the  superior  profunda  (Ha);  (h) 
Huastouioses  l)etween  branches  of  the  subst'a.pnlar  (1-3) 
aud  tlie  superior  profunda  (l-f«);  (':)  anastomoses 
through  the  coraco-brachialis,  biceps,  and  long  head  of 
the  triceps — muscular  brandies;  (d)  through  the  shaft 
i)f  thi'  humerus. 

An  axillary  aneurism  presents  as  a  pulsating  tumour 
immediately  below  the  clavicle,  undi^r  the  great  i)ectoral 
or  at  the  antt'rior  fold  of  the  axilla.  There  is  pain  and 
uumljiiess  iu  tlie  arm  and  hand  from  pressure  nn  the 
brachial  jjIcxus.  and  o;'dema  from  pressure  on  the 
axillary  vein.  Spei-ial  care  must  be  taken  not  tn 
wound  tlic  axillary  vein,  as  air  is  apt  to  be  sucked  iu 
])}■  the  as|iirating  power  of  tlie  tlmrax,  and  also  because 
the  fa.scia  in  this  region  is  adherent  to  tlie  vein  and 
|>revents  its  colla])Se;  and  fur  a.  like  rcasmi  it  bleeds 
very  severely  when  wounded. 

Branches. —  Of  the  First  Part.-  (1  )  Superior  thoracic; 
(2)  acromio-tlioracic,  or  thoracic  axis,  situated  at  the 
/i/ijicr  Viorder  of  the  pectoralis  minor.  From  the  Second 
Part.-  (  i  )  The  long  thoracic  or  eNlemal  manimary, 
whicli  runs  iilung  in  the  aith'finr  I'nlil  rif  the  axilla  at 
the  Idirrr  border  of  I  he  peetnraHs  niiiinr  to  tlie  mam 
niary  ri'c,noii;  (2)  iilar  thoracic.     From  the  Third  Part.— 
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(1)  Subscapular  artery,  Miiich  runs  along  in  the  'pndnrhiv 
fold  of  the  axilla  at  the  lower  border  of  the  suIj- 
scapularis  muscle;  (2)  posterior  circumflex;  (3)  anterior 
circumflex.  These  encircle  the  surgical  neck  of  the 
humerus. 

BRACHIAL  ARTEllY. 

Origin. — It  is  the  direct  continuation  of  the  axillary. 
Extent. — From  the  lower  border  of  the  teres  major  to 
a  jioint  opposite  the  neck  of  the  radius — about  lialf-an- 
inch  below  the  bend  of  the  elbow — where  it  divides 
into  radial  and  ulnar  arteries.     Course. — Its  course 
corresponds  to  a  depression  along  the  inner  border  of 
the  coraco  -  brachialis  and  biceps  muscles,  or  a  line 
drawn  from  the  junction  of  the  anterior  Avitli  the 
luiddle  third  of  the  base  of  the  axilla  to  tlu-  middle  of 
the  bend  of  the  elbow.    It  is  at  first  to  the  inner  side 
of  the  humerus,  but  gradually  turns  to  the  front  of  that 
bone?;  in  applying  digital  compression  this  relation  of 
tlie  ai'tery  to  the  humerus  must  be  kept  in  mind,  e.r/,, 
if  it  is  compressed  at  the  upper  part  tlie  j)ressure  must 
be  directed  from  within  outwards,  if  at  the  lower  part 
from  before  backwards. 

Relations  of  the  Vessel. — In  front— (1)  Skiu,  super- 
ficial and  deep  fascia;  (2)  bicipital  fascia,  willi  median 
basilic  vein  lying  on  it;  (3)  j\redian  nerve  crossing 
from  tire  outer  to  the  inner  side.  iS'ote  tlie  triple  rela- 
tion of  tliis  nerve  to  tlie  a,rtery — at  tlie  onier  side, 
above;  in  front,  about  the  middle;  and  at  its  inner 
side,  below.  Behind — (1)  Long  and  inner  heads  of 
triceps;  (2)  Insertion  of  coraco-brachialis;  (3)  Brachialis 
auticus;  (4)  j\fuscido-spiral  nerve  and  superior  profunda 
artery  lying  between  it  and  the  lung  head  of  trii'ejis. 
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Oil  llu'  inner  side  —  (1)  McHliaii,  ulnar,  aiul  iiiiernal 
(•utauoous  ucvvesi;  (2)  basilic  vein.  On  tlic  outer  sido 
— (1)  ^fedian  iktvl';  (2)  coraco-brachiali.s;  and  (3) 
biceps. 

The  vessel  maybe  ligatured— (1)  lu  the  upper  third 
of  its  course,  abo\'e  the  origin  of  the  superior  profunda. 
Here  the  coraco-braeliialis  is  the  guide;  the  median 
nerve  is  to  its  outer  side,  and  tlie  ulnar  and  internal 
cutaneous  to  its  inner  side.  The  steps  of  tlie  operation 
are  precisely  similar  to  ligature  of  the  third  part  of  the 
axillary,  low  d„\vn.  (2)  In  its  middle  third,  below 
the  origin  of  both  the  profunda  arteries,  the  point 
usually  selected;  the  edge  of  the  bice])s  is  the  guide  to 
the  vessel  and  the  median  nerve  crosses  it  obliquely. 
(■■5)  In  the  lower  third  at  the  bend  of  the  elbow,  and 
below  tlie  origin  of  all  its  biundies;  it  lies  between 
the  tendon  of  the  bieeps  on  the  outer  side,  and  the 
median  nerve  on  the  inner  side,  and  covered  by  the 
>)ici[)itnl  fascia  and  the  median  basilic  vein. 

IN  THE  MIDDLE  OF  THE  ARM— Superficial  Guide.— 

The  proiuiiK'nce  caused  l)y  the  inner  edge  of  the  biceps. 
Position  of  the  Arm.— It  should  be  held,  liy  an 
assistant,  fully  supinated,  at  right  angles  to  the  trunk 
and  not  allowed  to  rest  on  any  support,  as  this  is  apt 
to  push  up  the  triceps  and  displace,  the  vessel  (Hic.\Tll). 
The  operator  should  stand  behind  the  arm  on  Imlh 
sides  of  the  hody,  hut  may,  if  he  think  it  more  con^ 
vcnient,  stand  between  the  arm  and  the  trunk  in  liolh 
^•asos.  Incision.-This  should  be  about  three  inches 
long,  and  made  on  the  bi.-eps  (and  not  exactly  over  the 
vessel)  parallel  witli  and  c|,,se  In  its  inner'edge,  but 
avoiding  Ihe  basilie  vein.     We  divide  tile  skin.  Vally 
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tissue^  ami  superficial  fascia,  and  then  deline  the  innoi- 
edge  of  the  biceps,  and  draw  it  aside  and  mit  through  tlic 
deep  fascia,  and  look  for  the  deep  guide.— The  median 
nerve  close  to  the  edge  of  the  biceps,  or  crossing  the 
vessel  in  the  bottom  of  the  wonnd  from  without 
inwards.  By  means  of  blunt  hooks  draw  the  basilic 
vein  and  median  nerve  to  the  inner  side,  and  the  biceps 
to  the  outer  side  (the  median  nerve  may  be  displaced 
to  the  side  found  most  convenient),  the  assistant  whd 
has  charge  of  the  ann  at  the  same  tinie  liendiug  the 
elbow  to  relax  that  muscle.  Separate  the  sheath  from 
the  surroundhig  structures,  open  it,  clear  the  vessel 
with  a  director,  and  pass  tlie  needle  from  tlie  nerve, 
at  the  same  time  taking  care  not  to  injure  the  ven.t 
comites  which  often  surround  the  vessel  with  anasto- 
mosing loops.  The  mobility  of  the  vessel,  as  well  as 
its  relation  to  the  basilic  vein  and  median  nerve,  makes 
the  operation  sometimes  a  little  difficult. 

AT  THE  BEND  OF  THE  ELBOW.— Witli  the  arm  at 
right  angles  to  the  trunk,  and  tlie  forearm  freely 
supinateci,  the  operator  standing  liehind  tlie  arm  on 
the  right  side,  but  lietween  the  arm  and  the  truidi  on 
the  left  side,  ascertains  tlie  position  of  the  median 
basilic  vein  and  tlie  tendon  of  tlie  biceps,  and  then 
makes  an  incision  two  inches  in  length,  parallel  with 
and  a  little  above  the  vein.  This  incision  is  to  the 
inner  side  of  the  tendon  of  the  biceps,  and  must  not  be 
]U'olonged  too  far  downwards  lest  the  median  eephali.' 
vein  l)e  cut.  J)raw  aside  the  median  basilic  vein  and 
the  int<Tnal  .-utaneous  nerve  by  a  blunt  hook  and  thus 
exjiose  the  bicipital  fascia;  divide  this  on  a  director, 
iUid  tbrii  tbe  artery  is  seen  lying  bHween  the  t.^ndcu 
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(if  llie  biceps  and  the  incdiiin  Jierve  and  resting  on  the 
hrachialis  anticns.  Bend  tlic  elliow  and  di'aw  the 
structures  on  each  side  away  from  the  vessel,  expose 
and  open  the  sheath,  caref uDj-  clear  the  vessel,  and  pass 
the  needle  from  the  nerve. 

Note. — (1)  Unless  the  incision  be  made  close  to  the 
imier  edge  of  the  biceps,  the  operator  may  cut  down 
ujion  the  ulnar  nerve  "wdth  its  companion,  the  inferior 
jjrofunda  artery,  and  mistake  the  latter  for  the  lirachial. 

(2)  In  one  out  of  every  five  cases  there  are  two  arteries 
instead  of  one.  (3)  The  biceps  muscle  has  occasionally 
a  third  head  of  origin  arising  between  the  coraco- 
brachialis  and  the  hrachialis  anticus,  and  when  tliis  is 
the  case  it  crosses  in  front  of  the  brachial  artery  near 
the  spot  wliere  it  is  usually  ligatured;  in  otlier  cases  a 
slip  may  be  derived  from  the  coraco-brachiahs  which 
crosses  tlie  vessel  to  join  the  imier  head  of  the  triceps. 
(4)  Several  cases  are  recorded  Avhere  the  median  nerve 
pa.ssed  undur  tlic  ai-tcry,  instead  of  over  it.  (5)  Tin; 
artery,  accompanied  liy  the  nredian  nerve,  sometiines 
I'asses  to  the  hmer  condyle  and  cui'ves  roujid  a  promi- 
nence of  bo7U',  and  then  jtasses  beueatli  or  through  th<; 
pronattjr  I'adii  teres  to  its  usual  position  in  front  of  the 
l)end  of  thf!  elbow — a  condition  somewhat  similar  to 
the  noi'mal  condition  in  many  of  the  carnivora. 

Branches.— (1)  Muscular;  (2)  superior  profunda 
which  joins  and  accompanies  the  musculo-spiral  nerve; 

(3)  inferior  profunda  wliich  accompani(;s  tlie  ulnar 
nerve;  (-1)  nutrient  to  humerus;  (5)  anastomotic  branch, 
which  is  given  olF  about  two  inclics  above  the  elbow 
Joint,  anil  divides  into  two  branches — one  passes  to  the 
front  of  tlin  internal  condyle,  the  other  jwsscs  liehind 
I  he  jfiiiit. 
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Collateral  Circulation  (Fig.  3).— This  varies  accord- 
ing to  the  point  of  ligature.     At  the  npper  part,  in  a 
general  way,  it  is  carried  on  liy  liranches  from  the  cir- 
cmnfiex  (9)  and  subscapular  (13)  arteries,  anastomosing 
with  the  ascending  tranches  of  the  superior  profunda 
(13rt),  and  muscular  l;)ranches  through  the  various 
muscles  in  the  neighbourhood.     Ligature  above  the 
superior  profunda  is  sometimes  followed  by  gangrene 
on  account  of  the  anastomoses  between  the  axillary  and 
brachial  lieing  so  scanty.     Lower  down  we  have  the 
superior  (U«)  and  inferior  (17)  profunda?,  above,  anas- 
tomosing with  various  branches  in  the  general  anasto- 
moses round  the  elbow  joint— e.r;.,  the  superior  profunda 
Avitb  the  radial  recurrent  (19),  posterior  interosseous 
recurrent  and  anastomotic  (18)  ;  the  inferior  profu]ida 
(17)  with  the  anterior  (33)  and  posterior  (34)  ulnar 
recurrents  and  anastomotic  (32).   Besides  these  there  is 
the  circulation  tlirough  tlie  shaft  of  tlie  humerus  and 
muscles  in  the  neighbourhood.     It  will  evidently  vary 
therefore  according  as  the  vessel  is  tied  between  the 
profunda  arteries,  below  lioth,  or  at  the  bend  of  the 
elbow  where  it  is  below  all  the  In-inches. 

It  will  be  well,  at  this  jioint,  to  gi\-e  a  luief  de- 
scription of  the  Anastomoses  round  the  Elbow  Joint 
(Fig  3).  There  are  seven  vessels  that  take  part  in  this 
anastomoses— three  branches  coming  down— superior 
and  inferior  profunda?  and  the  anastomotic;  four 
branches  passing  upwanls— Radial  recurrent,  anterior 
and  posterior  ulnar  rccurrenis,  and  the  posterior  iuter- 
osseutis  recurrent.  For  convenience  they  may  In' 
divided  into  four  groups-(l)  In  front  of  external  con- 
dyle, anastomoses  botwceu  («)  sui^erior  profunda,  and 
(/,)  radial  recurrent  (19).    (2)  In  front  <.r  internal  con- 
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ilyle,  anastomoses  betwci'ii,  (ci)  anastomotic  Lraiieli  (32); 

anterior  nlnar  recurrent  (33);  (c)  inferior  profunda 
(17).  (3)  Bcliind  external  condyle,  anastomoses  between, 
(a)  anastomotic  brancli  ;  (i)  interosseous  recurrent; 
('•)  superior  profunda  (18).  (4)  Behind  internal  condjde, 
anastomoses  between,  (a)  anastomotic  branch  (32)  ; 
{h)  posterior  nlnar  recurrent  (34) ;  ('•)  inferior  pro- 
funda (17). 


RADIAL  ARTERY. 
This  vessel,  like  the  Brachial,  of  A\'hic]i  it  is  the 
proper  contiiniation,  is  (pdte  superficial.  Origin. — 
From  the  bifurcation  of  tlie  lu'achial  at  the  beiid  of  the 
elbow.  Extent. — From  its  point  of  (jrigin  till  it  ends 
in  the  deep  palmar  arch.  Course. — A  line  drawn  from 
the  centre  of  the  liollow  in  front  of  the  elbow  joint  to 
the  inner  side  of  the  anterior  as])eet  of  the  stjdoid 
jn'ocess  of  tlie  radius  will  roughly  indicate  its  course. 
Relations. — In  front — .skin,  sujM'rficiul  and  deep  fascia, 
cutaneous  nerves  (es])ecia]ly  the  external  cutaneous 
wliich  lies  over  the  vessel  at  tlie  point  Avhere  the 
'pulse'  is  usually  felt)  and  vessels,  el-c,  and  it  may  be 
slightly  overlai)ped  at  the  upper  part  by  the  supinator 
longns.  On  the  inner  side — (1)  Pronator  radii  tere,'=:, 
above;  (2)  Fle.xor  carpi  radialis,  below.  On  the  outer 
side — (1)  Supinator  longns;  (2)  Eadial  nerve  (liut  ojdy 
about  the  middle  third  of  the  vessel).  Behind — (1) 
Tendon  of  biceps;  (2)  Supinatoi'  I'.revis;  (3)  Pronator 
radii  teres;  (4)  Flexor  Sublimis  (radial  head);  (5) 
Flexor  longus  pollicis:  (6)  3'ronator  ijuadratus;  (7)  End 
of  the  radius.  IS'iite  that  at  l,he  wrist  it  lies  l)etween 
the  tendons  of  tlic  supinator  Inngns  and  the  llcxoi'  car|ii 
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mlialis,  and  that  tlic  nerve  is  only  in  relation  tu  the 
middle  fhird  of  its  outer  side  (Fig.  4). 

Fig.  4. 


Relation  of  Ulnar  and  Radial  Arteries  and 
Nerves. 

].  Jliisculo-spir.al  nervt-.  rosterii>r  iutero.s.scoiis  iiei  vo 
3.  Radifil  nerve.  4.  Uliiiu-  nerve.  6.  Brachial  artery, 
ij]  Ulnar  artery.    7.  Uadial  artery. 

The  vessel  may  be  ligatured— (1)  In  the  upper 
third  of  its  course,  where  it  lies  Ijetweeu  the  supinator 
longus  and  the  pronator  radii  teres,  resting  on  the 
tendon  of  the  hiceps,  supinator  hrevis  and  part  oi'  the 
insertion  of  tlic  pronator  radii  teres.  In  a  muscular 
arm  the  supinator  longus  will  nveihip  Ihe  vessel  con- 
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sidenibly.  i'lic  radial  iiervc  has  no  direct  relation  to 
lliis  part  of  the  vessel.  Guide, — The  line  that  indicates 
the  course  of  the  A^essel  or  the  inner  edge  of  tlic 
supinator  lougus  muscle ;  find  the  tendon  of  this  muscle 
at  tlie  wrist,  and  trace  up  the  muscle  toAvards  the  bend 
of  tlie  ;irm.  The  ami  should  be  moderately  abducted 
and  the  fore-arm  fully  supinated,  and  either  resting  on 
tlie  table  or  supported  by  an  assistant:  wlien  the 
muscles  are  exposed  then  the  assistant  may  flex  the 
elbow  to  allow  of  thou  l3einrr  held  aside  bv  blunt  hooks 
in  the  charge  of  another  assistant.  The  operator 
stands  on  the  outer  side  of  tlie  right  arm  but  on  the 
inner  side  of  the  left.  Incision. —  Tliis  slrould  be  two 
or  three  ijiches  in  length,  and  parallel  with  the  inner 
eilge  of  tlie  muscle.  Divide  tlie  skin  and  superficial 
fascia,  define  tlie  edge  of  tljc  supinator  longus,  and 
divide  the  deep  fascia  parallel  with  it,  draw  it  a  little 
outwards,  and  the  pronator  radii  teres  inwards  and  the 
artery  will  lie  seen  immediately  below  this.  Separate 
the  vena',  comites,  clear  the  arte]y,  and  ligature.  As 
the  radial  nerve  has  no  close  relation  to  this  part  of  the 
vessel,  it  matters  but  little  how  the  needle  is  passed. 

(2)  In  the  middle  third,  where  it  lies  between  the 
supinator  longus  and  the  Heshy  belly  of  the  tlexor 
carpi  radialis,  resting  on  the  lower  part  of  the  insertion 
of  the  pronator  radii  teres,  flexor  sublimis  and  flexor 
longus  pollicis.  The  radial  nerve  lies  on  the  outer  side 
of  and  close  to  the  vessel.  Tlie  guide  to  the  artery  and 
the  steps  of  the  operation  are  almost  jn'ecisely  similar  to 
tliose  of  the  previous  operation.  The  incision  need  not 
be  (|uite  so  long,  and,  as  the  nerve  lies  on  the  outer 
•'^ide  and  close  to  the  vessel,  the  needle  .should  be 
passed  yVom  iho  nerve. 
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(3)  In  the  lower  third,  where  it  lies  between  the 
tendons  of  the  supinator  lougus  and  the  flexor  carpi 
radiahs,  resting  on  the  flexor  longus  polHcis,  pronator 
quadratus  and  the  end  of  the  radius.  The  radial  nen'e 
has  by  this  time  left  the  artery  to  jmiss  to  the  back  of 
the  hand,  and  therefore  lies  considerably  to  its  outer 
side.  Make  an  incision  two  inches  in  length  in  the 
middle  of  the  space,  bounded  by  the  supinator  longus 
on  the  outer  side,  and  the  flexor  carpi  radialis  on  the 
inner  side;  at  this  point  the  artery  may  be  felt  pulsat- 
ing. Divide  the  skin,  fascia,  cutaneous  vessels,  and 
nerves  (usually  one  of  the  terminal  branches  of  the 
musculo-cutaneous  nerve  lies  over  the  artery).  AVhcn 
tlic  deep  i'ascia  is  divided,  the  artery  is  seen  Avith  its 
vcufe  comites;  avoid  tliesc  in  clearing  the  vessel  and 
in  passing  tlie  needle.  Complete  the  operation  in  the 
usual  manner  passing  the  needle  from  the  side  most 
convenient. 

(4)  At  tlie  root  of  the  thumb  (in  tlie  '  anufomisfs 
muff  box ').  From  the  anterior  aspect  of  the  radius,  the 
artery  passes  round  the  root  of  the  thumb  to  the  first 
interosseous  space,  where  it  disappears  between  the  two 
heads  of  the  first  dorsal  interosseous  muscle;  it  lies  on 
the  external  latei'al  ligament  of  the  Avrist  joint,  scaphoid 
and  trapezium,  covered  by  the  skin  and  fascia,  a  large 
vein  and  filaments  of  the  radial  nerve  and  the  three  ex- 
tensors of  the  thumb — ossis  luetacarpi,  primi  internodii 
and  secundi  internodii.  It  is  accompanied  by  its  \ci\re 
comites  and  a  twig  from  the  musculo-cutaneous  nerve. 
With  the  hand  held  by  an  assistant  in  a  position 
midwa}'  between  pronation  and  suirination,  the  operator 
makes  nn  incision  an  inch  and  a  lialf  in  length  from 
the  posieiior  i)art  of  ilie  root  of  the  styloid  process  of 
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the  radius  to  tlic  liase  of  the  metacarpal  bone  of  the 
thumb,  external  to  the  large  vein,  and  almost  parallel 
with  the  tendon  ol'  the  extensor  secundi.  The  first 
incision  divides  the  superficial  structures,  but  should 
not  injure  the  \'ein  already  mentioned.  Divide  the 
deep  fascia,  hold  the  tendons  aside,  when  the  artery 
with  its  vena?,  comites  and  a  small  nerve  will  be  seen 
crossing  the  wound  obliipiely.  Separate  the  vena' 
comites,  and  tie  the  vessel  in  the  usual  manner. 

PECULIARITIES.— Xot  infrequently  the  radial  takes  its 
origin  from  the  brachial,  sometimes  from  the  axillary. 
It  luis  been  seen  more  superficial  than  usual,  lying  al)ove 
the  deep  fascia  and  the  supinator  loiigus  muscle. 

Branches. — Its  branches  in  the  forearm  arc — (1)  The 
radial  recurrent:  (2)  superficialis  vohe;  (3)  muscular; 
(4)  anterior  carpal.  At  tlie  wrist — (1)  Posterior  carpal; 
(2)  metacariml;  (3)  dorsales  pollicis ;  (4)  dorsalis 
indicis.  In  the  hand — (1)  Princeps  pollicis;  (2)  radialis 
indicis;  (3)  perforating;  (4)  interosseous. 

Collateral  Circulation  (Fig.  3).  —  Chiefly  by  the 
ulnar  artery  and  its  branches  through  the  palmar 
arches  (28,  29).  The  anastomoses  here  are  so  free, 
that  if  the  radial  is  wounded,  a  ligature  must  be 
applied  on  both  sides  of  tlie  wound. 

UbNAII  ART  Kin'. 
Origin. — From  tliu  bifurcation  of  the  bracliial  at  the 
bend  of  the  elbow.  Extent. — From  its  })oint  of  origin 
till  it  ends  in  the  superficial  palmar  arch.  Course. — 
It  first  passes  downwards  and  inwartls,  and  then  straiglit 
dowMwai'ds.  The  course  of  the  straight  part  may  be 
indicated  by  a  lino  drawn  from  the  inner  condyle  of 
ilic  Iminenis  to  ilic  inner  side  of  the  jjisifonn  bone. 
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Relations. — Tlus  vessel,  unlike  the  radial,  is  at  fii'st 
very  deeijly  placed.  In  front — (1)  The  superficial 
structures  ;  (2)  crossed  by  the  median  nerve  at  its  upper 
part;  (3)  the  following  four  muscles  —  (cf)  Pronator 
radii  teres,  (i)  flexor  carpi  radialis,  (c)  palmaris  lougus, 
(ci)  flexor  sublimis  digitorum.  Behind. — (1)  Brachialis 
anticus;  (2)  flexor  profundus  digitorum.  To  its  inner 
side — (1)  Flexor  carpi  ulnaris  ;  (2)  ulnar  nerve  (for  its 
lower  two-thirds).  To  its  outer  side — the  flexor  sublimis 
digitorum.  ^"otk. — At  the  wrist  it  lies  between  the 
tendons  of  the  flexor  sublimis  digitorum  and  the  flexor 
carpi  ulnaris,  and  that  the  ner^  e  is  on  its  inner  side  for 
the  lo\ver  two-thirds  (Fig.  4).  It  may  be  ligatured  at 
its  middle  or  lower  third  ;  the  u])per  third  is  too  deeply 
situated  to  admit  of  ligature  except  in  the  case  of  a 
direct  wound  of  the  artery. 

(1)  At  its  IVliddle  Third. — Guide.— The  inter-muscular 
Keptum  and  groove  between  the  fleshy  bellies  of  the 
Hexor  carpi  ulnaris,  aiid  the  flexor  sublimis  digitorum: 
search  for  the  tendon  of  the  flexor  carpi  ulnaris  and 
follow  it  up  towards  the  bend  of  the  elbo■\^■  and  make 
an  incision  three  or  four  inches  in  length,  parallel  with 
the  edge  of  the  flexor  carpi  ulnaris.  We  may  also  use 
the  line  that  marks  the  course  of  the  lower  two  thirds 
of  the  artery  as  our  guide.  The  position  of  tlir  arm  is 
the  same  as  that  fur  ligature  of  the  radial  and  the 
Surgeon  stands  on  the  outer  side  of  tlie  limb,  when 
tying  the  riglit  ulnar,  and  on  the  inner  side  for  tlie 
left.  JJivide  the  skin  and  superficial  fascia  only  by 
the  first  incision,  and  then  search  for  the  inter-muscular 
sejjtum  l)etween  that  muscle  and  the  flexor  sublimis, 
and  forcilily  sc])arate  them.  .\t  this  stage  an  assistaiil 
sliDuld  Ilex  tbc  wi'isi  1(1  mIIiiw  of  tlie  muscles  on  eacli 
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sule  being  lu.ld  asido  witli  blunt  hooks  by  anotlier 
assistant.  At  the  bottom  of  the  wonnd,  the  uhiiir 
nerve  is  exposed,  and  the  artery  with  its  vena?,  comites 
on  each  side  will  be  found  to  the  outer  side  of  the  nerve. 
Pass  the  needle  from  the  nerve,  and  complete  the  opera- 
tion in  the  usual  manner. 

(2)  At  its  Lower  Third.— Here  the  artery  is  quite 
superficial,  and  lies  between  the  tendons  of  the  Hexor 
carpi  uhiaris  and  tiexor  .sublimis  digitoruni.  Superficial 
Guide. — Tendon  of  the  Hexor  carpi  ulnaris;  the  pisiform 
bone,  into  which  it  is  inserted,  forms  a  snre  guide  to 
the  timdon.  Or  the  line  that  marks  the  course  of  the 
vessel.  Incision. — Make  an  incision  two  inches  long 
parallel  the  tendon,  but  a  little  external  to  it.  By 
this  incision  the  skin  and  superficial  fascia,  are  divideil; 
then  divide  tlie  inter-muscular  layer  of  deep  fascia, 
when  the  artery  and  nei-ve  will  be  exposed  to  view. 
The  deep  guide  is  the  ulnar  nerve,  which  lies  inmiediately 
internal  to  the  artery,  liend  the  wrist,  and  draw  the 
tendon  of  the  Hexor  carpi  ulnaris  to  the  inner  side,  and 
tlien  isolate  the  \-ess(d,  taking  care  of  its  vena^  comites 
and  ligature  in  the  usual  manner,  the  needle  being 
})assed  from,  the  nerve,  which  lies  to  its  inner  side. 

PECULIARITIES.— The  artery  not  infreciuentiy  arises 
from  the  lirachial,  sometimes  from  the  axillary.  \\'lirn 
its  origin  is  high  up  it  usually  passes  superficially  to  the; 
Hexor  muscles  of  tlie  forearm,  just  beneatli  tlie  deep 
fasi-ia.  f 

Brandies. —  I'lie  more  important  Iminclies  are — 
(1)  Ant(!rior  and  (i')  posterior  ulnar  n'currents;  (."') 
( 'onimon  intero.sscous,  and  (1)  profunda,  branch,  which 
is  giv('n  oif  just  beyond  the  ](isiforui  lione,  and  dips 
down  lietweeii  the  a,l>du(d,oi'  niininii  digiti  and  llexor 
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Ijrevis  minimi  digiti,  and  anastomoses,  witli  tlie  radial 
completing  the  deep  palmar  arch.  For  the  termination 
of  the  recurrent  branches  see  "Anastomoses  round  the 
elbow  joint"  (p.  102).  Other  branches  are  (5)  Anterior 
and  (6)  posterior  carpals,  and  (7)  digital. 
\  Collateral  Circulation  (Fig.  3).— Chiefly  from  the 
radial  and  its  branches  through  the  palmar  arches  (2S 
29.) 

rx\L]\rAi;  archks. 

(«)  Superficial  Arch  (Fig.  3,  29).— This  is  the  direct 
continuation  of  the  ulnar  arterj-.  It  forms  an  arch  witli 
tlie  convexity  downwards,  and  is  cdmpleted  on  the 
radial  side  by  the  superficia] is  vola  branch  of  the  radial 
artery  or,  not  infre(|uently  by  the  radialis  indieis  brancli 
of  the  same  artery.  It  lies  beneath  the  integumentary 
structures  and  palmar  fascia,  and  rests  on  tlie  dio-ital 
arteries  ami  nerves,  and  tendons  of  tlie  flexor  sublimis 
digitorum.  (i)  Deep  Palmar  Arch  (Fig.  3,  28).— This 
is  the  direct  continuation  of  the  radial  artery,  and  is 
completed  on  the  ulnar  side  by  tlie  profunda  brancli  of 
the  ulnar  artery.  It  lies  deeply,  and,  in  addition  to  tlu' 
structures  covering  the  superficial  arch,  it  lies  beneatli 
the  digital  nerves  and  arteries,  and  tendons  of  the 
superficial  and  deep  flexors  of  the  fingers  and  some  of 
the  muscles  of  the  little  finger  and  thumb.  It  rests  on 
the  palmar  interossei  and  metacarpal  bones  near  their 
carpal  ends.  Position  of  the  Arches. —The  Supei-ficial. — 
I'lxtend  the  thumb  till  it  lies  at  right  angles  to  the 
hand,  and  then  draw  a  line  ncvui^s  the  palm  on  a  level 
with  its  lower  margin.  The  deep  arch  lies  l\\]]y  a 
finger's  breadth  nearer  the  cai'pus. 

Branches. — (a)  ['nun  the  siipeificial  arcli  are  given  nil' 
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(1)  fouv  digital  arteries  which  supply  the  little  finger, 
the  ring  finger,  middle  finger,  and  the  ulnar  side  of  the 
index  finger.  Tliese  vessels  bifurcate  half  an  inch 
above  the  clefts  between  the  fingers;  (2)  the  deep  or 
communicating  branch;  (3)  recurrent  branches  -which 
pass  upwards  towards  the  annular  ligament,  (ji)  From 
the  deep  arch  (1)  Eecurrent  branches  which  ascend  and 
anastomose  Avith  branches  from  the  anterior  carpal  arch ; 

(2)  superior  i)erf orating,  three  in  number,  which  pass 
backwards  through  tlie  upper  part  of  the  last  three 
interosseous  spaces,  to  anastomose  with  the  dorsal 
interosseous  arteries;  (3)  the  palmar  interosseous 
arteries,  three  in  number,  which  lie  in  front  of  the 
palmar  interosseous  muscles,  aiul  anastomose  at  the 
clefts  of  the  fingers,  with  the  digital  branches  from  the 
superficial  arch. 

If  botli  the  radial  and  ulnar  arteries  are  ligatured, 
the  Ijlood  reaches  the  palm  from  the  anterioi'  and 
posterior  interosseous  arteries  through  the  anterior  and 
posterior  carpal  arches  whicli  coinmunicate  with  the 
deep  palmar  arch.  There  is  usually  a  small  artery 
accompanying  the  median  nerve  into  the  palm  (^cnvirs 
neri  i  med/cni.i'),  but  tliis  branch  is  sometimes  of  large 
size,  and  joins  the  superficial  palmar  arch.  it  ai'ises 
from  the  anterior  interosseous,  and  it  is  well  to  bear  in 
mind  tli('  possible  existence  of  this  iirandi.  Hence  it 
is  not  advisal)le  to  tie  the  radial  and  ulnai'  arteries  fur 
wounds  of  the  pahiiar  ar(;hes,  as  the;  blood  will  stil! 
rearli  the  wound.  It  is  bcttei'  to  apjily  :i  graduafed 
com]iros.s  or  ping,  logetlier  with  acute  fiexion  ol'  tlie 
wi'ist  and  elbow  joints,  as  we  wish  as  far  as  possiljle  to 
avoid  an  extensive  wound  of  the  palm,  on  account  of 
the  resulting  eicatri.v.     Shoulil  this  be  insnflicient  to 
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control  tlie  hapmorrliage  it  is  better  at  ouce  to  ligature 
the  brachial,  as  it  is  more  efl^ctiial  and  not  more 
difhcnlt  than  the  double  operation  of  tying  the  radial 
and  ulnar  arteries  above  the  wrist,  As,  however,  in 
many  cases  the  artery  is  only  wounded,  it  is  evident 
that  before  resorting  to  severe  measures,  one  should 
make  certahi  that  the  vessel  is  completely  cut  across. 
This  can  easily  be  done  through  the  original  wound, 
and  then  very  likely  the  artery  will  contract  and  retract 
sufficiently  to  allow  the  blood  to  clot  and  stop  further 
haemorrhage.  The  deep  palmar  arch,  however,  may  be 
readily  ligatured  from  the  dorsum  after  excision  of  the 
upper  end  of  the  third  metacarpal  bone  (Dei.oume). 

In  the  palm,  the  digital  arteries  and  nerves  lie  on  the 
interosseous  muscles  hehreeu  the  metacarpal  bones,  and, 
therefore,  incisions  in  this  region  should  bo  made  over 
these  bones.  The  arteries  are  superficial  to  the  nerves, 
and  they  Ijifurcate  about  half  an  inch  from  the  clefts  of 
the  fingers  (except  the  most  internal  branch),  and  run 
along  their  sides;  hence  incisions  should  not  be  made 
at  the  sides  of  the  fingers.  The  relation  between  the 
nerves  and  the  arteries  differs  in  the  palm  and  in  the 
fingers  ;  in  the  palm  the  arteries  are  superficial  to  the 
nen'es,  liut  in  the  fingers  tliey  are  deeper  than  the 
nerves. 
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CHAPTER  X. 

ARTERIES  OF  THE  ABDOMEN. 

The  Abdominal  Aorta,— This  vessel  lias  been  tied 
several  times  immediately  aljovc  its  point  of  bifnrca- 
tion,  or  IjctAvecn  that  iioinc  and  the  origin  of  the 
inferior  mesenteric  arter}',  bnt  Avithout  success;  all  the 
jiatients  ha\-ing  died  within  j^criods  varying  from  a  feA\^ 
hours  to  ten  days,  the  greater  number  having  died 
within  twenty-four  hours.  It  is  usually  tied  behind 
the  peritoneum,  although  Sir  Astlev  Cooler,  avIio  was 
the  first  to  tie  the  vessel,  made  liis  incision  through  the 
lieritoneum.  Origin.— It  is  the  direct  continuation  of 
tlie  descending  thoracic  aorta.  Extent,— From  the 
front  of  tlie  Iiody  of  tlie  last  dorsal  vertebra  to  tlic  left 
.side  (jf  the  body  of  (lie  fourth  lumbar  vertebra,  where 
it  bifurcates  into  the  common  iliacs,  a  little  to  the  left 
of  the  mesial  line.  Its  point  of  bifurcation  corrcsjionds 
very  nearly  to  the  highest  i>art  of  the  crest  of  the 
ilium,  ni'  a  little  below  and  to  the  left  of  the  umbilicu.s. 
Course.-  From  tlie  middle  line,  at  its  origin,  to  a  point 
a  little  to  the  left  of  the  same  line  id-  its  bifurcation; 

from  the  ajiex  of  the  arch  ffirmcd  liy  the  tenth  rib 
"11  the  left  side  to  a  point  slightly  internal  io  the 
•inlcrior  superior  iliac  spine.  Relations.-—! ii  front— 
(  1)  Transverse  jart  of  the  di,ndem:m  ;  (J)  ].erit.meum  ; 
(•5)  aortic  plexus  of  ncr\cs;  (I)  h>.srr  omentum  and 
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stomach  ;  (.1)  bianclies  of  cfclic  axis  and  solar  plexus ; 
(6)  splenic  vein;  (7)  pancreas;  (8)  left  renal  vein; 
(9)  mesentery  and  small  intestines.  <Jn  its  left  side — 
The  left  gangliated  cord  of  sympatlietic  and  left  semi- 
lunar ganglion.  On  its  right  side— (1)  The  inferior 
vena  cava;  (2)  vena  azygos  major ;  (3)  rece])tacuhim 
chyli.  Beliind  it  -tliei'e  is— (1)  The  left  lumbar  veins  ; 
(2)  the  \-ertehral  column  and  thoracic  duct;  (4)  right 
crus  of  diaphragm  ;  (n)  right  semi-lunar  ganglion. 

Incisions. —  First  form,  through  the  ]ieritoueum.  ?>hdvc 
a  straight  incision  four  or  live  inches  long  in  the  middle 
line,  curving  round  the  umbilicus,  which  should  corrc- 
spond  to  tlie  centre  of  tlie  incision.  Divide  the 
skin,  superficial  fascia,  linea  alba,  transversalis  fascia, 
extra-peritoneal  fat  and  ]>eritoneuui.  Tush  the  small 
intestines  to  the  right  side,  and  again  divide  tlic 
peritoneum  as  it  covers  tlie  aorta;  carefully  separate 
the  aortic  plexus  from  the  vessel,  isolate  it  also  from 
the  inferior  vena  cava  which  lies  to  its  right  side,  and 
l>ass  the  needle  from  the  vein.  Second  form,  without 
wounding  the  peritoneum.  Mahe  a  semi-lunar  inci.-<ion 
six  inches  long  on  the  left  .side  of  tlie  abdomen,  com- 
mencing a  little  below  the  anterior  superior  ihac  spine, 
and  fully  an  inch  above  Poupart's  ligament,  and  carry 
it  at  fii'st  upwards  and  outwards,  and  tlicu  ciiryiug 
slightly  forwards  towards  the  umljilicus,  end  a  little 
bebw'the  tenth  rib.  The  structiires  divided  and  the 
method  of  operating,  are  similar  to  those  described 
under  ligature  of  the  common  iliac  arteries  (nmd  tide). 

Branches.— The  most  important  branches,  from  a 
surgical  point  of  view;  are  (1)  the  cadic  axis,  the  origin 
of  which  corresponds  to  a  point  four  or  live  inches  above 
the  undiilirus;  it  is  a  sIkmI  Iruuh  and  soon  divides  mlo 
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the  gastric,  liei^itk',  and  splenic;  1^1)  the  .superiur 
mesenteric  -wOiicli  arises  aLout  a  (quarter  of  an  ineli 
Ijelow  the  (velic  axis ;  (3)  tlic  renal  arteries  wluch 
correspond  to  a  point  tlii'ue  and  a  lialf  inches  aljovc  the 
umbilicus:  and,  (-1)  tlie  inferior  mesenteric  about  one 
iiK'h  above  tlie  umbilicus. 

Collateral  Circulation  (Fig.  G).  — (^o  Tlie  deeji 
epigastric  branch  (U)  of  the  external  iliac  anastomosing 
with  tlie  terminal  branches  of  the  internal  mammary 
branch  (.■))  of  tlie  first  part  of  the  subclavian  and  tlie 
aortic  intercostals  (2);  (6)  The  dee].)  circumtiex  iliac 
brancli  (20)  of  tlie  external  iliac  and  ilio-lumbar  (11) 
nf  the  internal  iliac  anastomosing  with  the  lower 
intercostals  (2)  and  lumbar  arteries  (6)  of  the  aorta; 
(r)  The  superior  luemorrhoidal  termination  of  the  inferior 
mesenteric  anastomosing  with  the  lateral  sacral  (U)  and 
middle  luiimorrhoidal  brandies  of  the  internal  iliac  and 
middle  .sacral  (10)  of  the  aorta;  (tZ)  The  extra-peritoneal 
plexus  of  Turner,  which  is  described  by  that  dis- 
tinguished anatomist  as  'a  wide-meshed  plexus  of 
small  arteri(^s'  lying  in  the  fat  outside  the  peritoneum. 
-Vbove,  it  communicates  with  the  i)erforating  branches 
of  the  i-enal  arteries,  small  twigs  of  the  capsular, 
s[)ermatic,  colic,  and  pancreatic  arteries,  ami  below  with 
the  lower  lumbar  arteries,  ami  with  the  ilio-luiiibar, 
eireumllcx  iliac,  ami  epigastric  branehes  of  the  iliac 
arteries,  (e)  Spermatic  ai'tery  from  the  aorta  aiui.s- 
tomosing  with  the  branches  of  the  internal  iliac  to  the 
ureter  and  vas  did'erens;  {j)  in  the  feiualc,  tlie  ovarian 
anastmnosing  with  the  uterine. 
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COMMON  1  LI  ACS. 
Opjgin. — From  the  Lifurcation  of  the  abdoiiuual 
aorta  at  tlie  left  of  the  body  of  tlie  fourtli  hmihar 
vertebra.  Extent.— From  its  point  of  origin  to  tlic 
himljo-sacral  articuhitioii,  whei'c  it  divides  into  internal 
and  external  iliac  arteries.  Each  eommon  iliac  is  from 
two  to  tM'O  and  a-half  incites  in  length;  the  righl  is 
necessarily  a  little  longer  than  the  left,  Ijecausc  ihc 
point  of  division  of  the  abdominal  aorta  is  shghtly  to  the 
left  of  the  median  line.  The  right  is  also  somewhat 
larger  than  the  left.  Course. —Its  conrse  corresponds 
to  the  upper  third  of  a  line  drawn  from  a  point  three- 
fourths  of  an  inch  below  and  a  little  to  the  left  of  the 
umbilicus,  to  a  point  midway  between  the  symphysis 
pubis  and  the  anterior  superior  iliac  spnie. 

Relations. — The  relations  diiier  somewhat  on  the  two 
sides.  Right  Common  Iliac— This  vessel  rests  on  its 
own  vein  at  the  lower  part,  and  at  the  upper  part  crosses 
the  vein  of  tlie  opposite  side.  1  n  front  there  are— (1)  The 
small  intestines  (end  of  the  ileum,  and  ca-cum);  (2) 
peritoneum;  (3)  sympathetic  nerves;  (4)  crossed  by  the 
ureter  near  its  termination.  On  its  outer  side  are— (1) 
The  right  common  iliac  vein;  (2)  the  commencement  of 
the  vemi  cava  inferior.  Its  internal  relations  are  unim- 
portant Left  Common  Iliac— The  left  common  iliac 
rests  on  th,.  i-soas  magnus.  In  front  are-(l)  The  rectum 
and  sigmoid  liexure;  (2)  peritoneum;  (3)  sympathetic 
nerves;  (4)  crossed  by  the  ureter  near  il  termination,  and 
Ihe  inferior  mesenteric  vessels.  On  its  outer  .side  is  ll.c 
psoas  magnus.  <->n  its  inner  side,  the  left  comuion  iliac 
vein.  llie  relation  of  the  .  omnion  ihac  veins  i.-  their 
correspuuding  arteries  should  be  noted  (Fig.  b).  Tlic 
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inferior  vena  oava  is  formod  by  the  union  of  tlie  two 
common  iliac  veins  on  tlie  right  side  of  the  vertebral 
column,  and  both  the  veins  lie  on  tlie  right  side  of,  and 
on  a  plane  posterior  to,  tlieir  corresponding  arteries.  On 
the  right  side  the  vein  is  at  first  beneatlr  and  then  to 
tlie  outer  side  of  the  artery.  The  left  vein  lies  entirely 
to  the  inner  side  of  the  left  artery,  and  tl  ien  passes  benea  th 

Fig.  5. 


Iliac  Arteries  and  Veins. 

1.  Inferior  vena  cava.    'I.  Ahdominal  aoi'hi.     :!.  Cnmnion 
ihae  artei-y.  Internal    iliac   artery.  External  iliae 

artery. 

the  right  common  iliar-  vein  to  unite  with  that  vein  in  t  he 
formation  of  the  inferior  vena  cava  at  the  right  side  of 
the  fifth  lumbar  vertebra.  The  relation  of  the  veins  is 
a  great  trouble,  aiul  couipliciites  the  opcralion  very 
miicli,  iiKire  rs|)i'ci;i,lly  on  the  righl  side;. 

Position  of  Patient— On  his  Imck  with  his  .shoulders 
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raised,  bis  thighs  somewhat  flexed,  and  a  small  pillow 
under  the  loin  of  the  side  to  be  operated  upon.  Tiie 
operator,  of  course,  stands  on  the  side  to  be  operated 
upon.  An  assistant  at  first  simply  keeps  the  abdominal 
muscles  moderately  tense,  but  during  the  later  stages  of 
the  operation  when  the  peritoneum  is  stripped  from  th(' 
iliac  fossa,  he  must  be  prepared  to  turn  the  patient 
round  a  little  more  on  the  sound  side,  and  then  with 
two  broad  coppei'  spatula?  to  hold  the  abdominal  muscles, 
the  peritoneum  and  intestines  out  of  tlie  way  of  the 
operator,  for  the  wound  is  deep  and  the  intestines  are  apt 
to  roll  back  into  it,  and  embarrass  the  operator. 

Incision.  —  Make  a  semi-lunar  incision  about  five 
inches  in  length,  beginning  about  an  inch  below  and 
an  inch  and  a  half  external  to  the  anterior  superior 
iliac  spine,  at  first  passing  upwards  and  outwards  for 
two  and  a  half  inches,  and  then  upwards  and  slightly 
inwards  as  far  as  may  be  deemed  necessary.     Parts  cut 
through.— (1)  Skin;   (2)  superficial  fascia;  (3)  the 
aponeurosis  of  the  external  obhcpie  muscle ;  (4)  internal 
oblique;  (5)  transversalis  muscle;  (6)  then  the  dull 
white  transversalis  fascia— in  dividing  this  fascia,  raise 
a  small  part  at  the  lower  end  of  the  wound  with^  the 
foi'ceps,  and  make  a  small  incision  with  the  edge  of  the 
knife  held  horizontally,  just  as  in  opening  the  sheath 
of  an  artery,  and  afterwards  enlarge  this  opening  with 
a  probe-pointed  bistoury,  a  finger  being  introduced  and 
the  peritoneum   detached,  or,  perhaps  better,  open 
it  on  Spence's  hernia  director.    The  special  advantages 
of  this  director  for  the  operation  under  consideratum 
air,  that  it  is  broad  and  flat  with  the  edges  well 
rounded,  and  has  a  very  blunt  point,  so  that  it  is 
n.,t  likely   to  injure   the   peritoneum   or  intestines 
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(luring  its  introduction ;  and,  further,  the  groove 
dues  not  go  quite  up  to  tlie  end,  so  that  even  should 
the  peritoneum  fold  over  its  end  it  is  not  likely  to 
lie  injured.  This  care  is  necessary  in  opening  the 
transversalis  fascia  lest  the  peritoneum  be  wounded. 
The  peritoneum  is  then  separated  carefully  from  the 
iliac  fossa  until  the  brim  of  the  true  pelvis  is  reached 
and  the  external  iliac  found,  Avhicli  will  guide  to  the 
l^arcnt  trunk,  or  the  sacro-iliae  synchondrosis  may 
be  taken  as  the  guide  if  the  artery  is  approached 
from  above.  The  position  of  the  spermatic  vessels  and 
the  genito-crural  nerve  as  they  cross  tlie  external  iliac, 
must  bi'  kept  in  mind,  and  also  the  ureter  which  crosses 
the  end  of  the  common  or  the  lieginning  of  the  external 
iliac;  but  the  ureter  and  spermatic  vessels  are  usually 
more  or  less  adherent  to  and  follow  the  peritoneum  as 
it  is  stripped  up  and  pressed  forwards.  The  needle 
should  lie  passed  from  the  vein — that  is,  in  ligature  of 
both  vessels,  from  right  to  left.  The  clearing  of  the 
vessel  is  a  ditticult  proceeding,  liut  it  must  be  done  as 
carefully  and  well  as  pos.sible  liy  the  linger  nail  or 
director.  Snme  use  an  ordinary  needle,  while  others 
prefer  a  rectangular  one.  The  incision  must  not  be 
carried  too  low  down,  or  too  far  forwards,  lest  the 
ileep  circumflex  iliac  or  the  deep  epigastric  arteries 
be  woundiMl,  or  even  tlie  structures  passing  through 
the  int(/rnal  abdominal  ring.  A  branch  of  tbe  dee[i 
circumflex  iliac  (or  the  artery  itself)  will  br  I'ound 
between  the  1,ransversalis  and  llie  internal  oblique 
muscle,  and  must  be  secured  at  once. 

lagature  of  tiiecoinmon  iliac  maybe  n^ndered  necessary 
nil  account  of — (1)  Aneurism  of  the  external  or  internal 
iliacs;  (2)  ht-emorrhage  from  tlie  same  vessels,  either  as 
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the  result  of  a  wound  (e.g.,  ti  guu-sliot  wound  or  stah) 
or  a  surgical  operation ;  (3)  secondary  liaemorrhage  after 
amputation  of  the  upper  part  of  the  thigh.  The  opera- 
tion is  in  itself  a  serious  one,  and  in  addition  to  the 
dangers  dependent  on  the  magnitude  of  the  operation,  and 
the  vessel  tied,  there  is  a  further  risk  of  inducing  fatal 
peritonitis.  The  form  of  the  incision  will  vary  accord- 
ing to  the  point  at  which  we  wish  to  apply  the  ligatm-e, 
and  also  upon  the  size  of  the  aneurism.  In  every  case 
the  centre  of  the  incision  should  be  opposite  to  the 
point  at  which  we  wish  to  secure  the  artery. 

Collateral  Circulation  (Fig.  6). — («)  The  deep  epi- 
gastric branch  (9)  of  the  external  iliac  anastomosing 
-witli  the  interna]  mammary  branch  (5)  of  the  suli- 
cla\'ian  and  the  aortic  intercostals  (2)  ;  (li)  the  deep 
circiimtlex  iliac  branch  (20)  of  the  external  iliac  and 
the  Uio-lumliar  (11)  of  the  internal  iliac  anastomosing 
with  the  lower  intercostals  (2)  and  lumbar  branches  (G) 
of  the  aorta;  (c)  the  lateral  sacral  (14)  from  the 
internal  iliac  anastomosing  Avith  the  middle  sacral  (10) 
of  aorta  and  the  superior  lia'morrhoidal  of  the  inferior 
mesenteric  ;  ((7)  the  p)ubic  branch  of  the  deep  epigastric 
(1.1)  with  the  pubic  branch  of  the  obturator  (24);  (e) 
visceral  branches  of  the  internal  iliac  of  the  side  tied 
anastomosing  Avith  the  corresponding  brandies  of  the 
opposite  side  (Ifi). 

THE  INTKITNAT;  ITJ.VC. 
Origin.— From  the  bifurcation  of  the  cnnimnn  iliac  at  . 
the  Inmlio-sacral  articulation.    Extent  and  Course. — 
b'rom  its  point  of  origin  it  passes  down  almost  immedi- 
ately into  tlie  pelvis,  and  at  the  level  of  the  great 
sacro-sciatic  uotoh  it  divides  into  anterior  and  i)nstcrior 
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Collateral  Circulation  of  Abdomen 

(After  Smith  uiid  W.m.smam ). 


Explanation  of  Fig.  6. 

1.  Tlioracic  braiiclic-s  of  tlic  axillary.  2.  Aiiastomosi's 
between  the  iiitevnal  iiianiiiuivy  and  the  aortic  iiitereo.stals.  3. 
Subchiviau  artery.  4.  Aorta.  5.  Internal  mammary.  6.  Last 
lumbar  artery.  7.  Aorta.  8.  The  common  iliac.  9.  'Die  deep 
epi,;,'astrie.  10.  The  middle  .sacral  artery.  11.  Iliodumbar 
artery.  12.  Gluteal  artery.  13.  The  external  iliac.  14.  TJk' 
lateral  sacral.  15.  Pubic  brancli  of  deep  epigastric.  16.  Anas- 
tomoses between  tlie  visceral  l)ranches  of  tlie  internal  iliacs. 
17.  Pudic  artery.  IS.  Anastomosis  between  the  latei'al  and 
middle  sacrals.  19.  Sciatic  artery.  20.  Deep  cireumllex  iliac. 
21.  Ascending  brancli  of  the  external  cireumllex.  22.  Femoral 
artery.  23.  Obtuiator  artery.  23«.  Anastomosis  between 
obturator  iuid  sciatic'.  24.  Pubic  branch  of  obturator  anasto- 
mosing with  the  pu1)ic  branch  of  the  deep  epiga.stric.  -25. 
Internal  circumflex.  26.  External  circundh-x.  27.  Comes 
nervi  ischiadici.  28.  Pi-ofundii  artery.  29.  First  prrforaling. 
30.  Descending  brancli  of  the  external  '■ircuniHcx.  31.  Second 
perforating.  32.  Nutrient  artery  of  femur.  33.  Thiid  per- 
forating. 
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trunks,  wliicli  supply  the  pelvic  walls  and  viscera.  It 
is  a  short  thick  vessel,  about  an  inch  and  a  half  in 
length  (but  may  vary  from  half  an  inch  to  tliree  inches), 
and  is  much  smaller  than  the  external  iliac.  In  the 
the  fiptus  the  internal  iliac  is  called  the  liypogastric 
artery,  and  is  twice  as  large  as  the  external.  It  carries 
the  blood  from  the  foetus  to  the  placenta  to  lie  purified, 
and  might  therefore  be  looked  upon  in  tlie  same  light 
as  the  pulmonary  artery  hi  the  adult.  Outside  the  belly 
(if  the  child  in  utoro,  the  two  vessels  twine  round  tlie 
umbilical  vein,  and  are  known  as  the  umTiilical  arteries. 
After  l)irt]i  the  greater  part  of  the  vessel  is  obliterated, 
and  only  remains  as  a  librous  cord  ;  a  small  part  of  its 
root,  however,  remains  jiervinus,  and  is  known  as  the 
superior  vesical  artery.  Relations. — In  front  are — (1) 
The  peritoneum;  (2)  it  is  crossed  by  tlie  ureter.  Behind 
are  (1)  The  internal  iliac  vein;  (2)  the  lumbo-sacral  cord; 
(3)  part  of  the  pyriformis.  On  the  outer  side  it  rests 
against  the  psoas  magnus  and  external  iliac  vein.  To 
its  inner  side,  at  the  upper  part,  is  the  internal  iliac  vein 
(the  internal  iliac  veins  both  lie  internal  to  their  corre- 
sponding arteries)  (Fig.  ;")).  The  steps  in  the  operation 
fur  the  ligature  of  tliis  \'essel  are  precisely  similar  to 
those  for  the  ligature  of  the  common  iliac  (quod  vide), 
and  tlie  l)ifurcati(in  of  the  connnon  iliac  being  found, 
the  internal  iliac  is  triicod  from  it  down  into  tlie  pelvis. 
( ireat  care  is  necessary,  when  the  artery  is  ex|.)Osed,  in 
passing  the  ligature,  on  account  of  the  close  relation  of — 
(I)  The  ureter  (which  cros.ses  it,  but  is  usually  turned 
aside  witli  ihe  pci  itoneum) ;  (2)  the  extcrnnl  iliac  vein, 
on  its  outer  side;  and  (.'i)  the  intci'nal  iliac  vein,  nn  its 
inner  side. 

Branches. — (A)  Vr^xw  the  anterior  divisinn — (1)  Vis- 
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ecral,  to  pelvic  viscera — («)  Superior  vesical,  {h)  inferior 
vesical,  (f)  middle  h^iuorrlioidal  ;  and  in  the  female 
there  are  two  additional  arteries — uterine  and  vaginal  ; 
(2)  parietal,  to  vpalls  of  pelvis — (a)  obturator,  (i)  pudic, 
(f)  sciatic.  (i?)  From  posterior  division  they  are  all 
parietal — (a)  gluteal,  (i)  Ilio-lumbar,  (c)  lateral  sacral. 
The  branches  of  the  pudic  are — (1)  Inferior  liffiniorr- 
hoidal ;  (2)  superficial  perineal;  (3)  transverse 
perinseal ;  (4)  artery  to  the  bulli  ;  (5)  artery  to  the 
corpus  cavernosu]ii ;  (6)  dorsal  arterj^  of  the  penis. 

Collateral  Circulation  (Fig.  6). —  (a)  Middle  .sacral 
(10),  from  the  aorta,  anastomosing  -with  the  lateral 
sacral  (14),  from  internal  iliac.  (A)  Superior  hfpmorr- 
lioidal,  from  the  inferior  mesenteric,  anastomosing 
Avith  the  middle  hemorrhoidal,  from  the  internal  iliac, 
and  inferior  lifemorrhoidal  from  the  pudic.  (c)  Sciatic 
(19),  from  the  internal  iliac,  anastomosing  with  the 
internal  circumflex  branch  of  the  profunda  (25),  from 
femoral;  id)  the  gluteal  (12),  from  the  internal  iliac, 
anastomosiuff  with  the  ascending  branch  of  the  external 
circumflex  (21),  from  the  profunda  ;  (e)  pubic  branch  of 
the  deep  epigastric  (15),  anastomosing  with  the  pubic 
branch  of  the  obturator  (24);  (/')  ilio-lumbar  (11),  from 
the  internal  iliac,  anastomosing  with  the  lower  lumbar 
arteries  (6),  and  deep  circumflex  iliac  (20) ;  (.7)  the  other 
visceral  branches  of  the  internal  iliac,  not  included  in 
tlic  above  list,  with  the  corresponding  branches  from 
the  other  side  (16). 

The  internal  iliac  lias  been  tied  for  aneurism  of  its 
liranches  and  for  wounds.  It  was  lirst  tied  by  Stevens. 
of  St  Croix,  for  aneurism  of  the  nates;  the  woman 
lived  fnr  three  years  after  the  ojieration.  lie  made  an 
incision  live  inches  long  exfci'nal  to,  and  ]Kirallel  with, 
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th(>  (leop  epigastric  arleiy.  C'oiisiclo.riiig  Uk'  serious 
TKiture  of  the  operation,  it  lias  lieeii  wonderfully 
siicoessftil — probalily  oii  account  of  the  free  collateral 
circulation  preventing  any  tendency  to  gangTcne. 

The  Gluteal,  Sciatic,  and  Pudic  Arteries.— These 
three  branches  of  the  internal  iliac  artery  are  found  in 
the  "luteal  resion  beneath  the  gluteus  maximus  muscle. 
They  all  emerge  from  the  pelvis  through  the  great 
sacro-sciatic  foramen.  The  trunk  of  the  gluteal,  which 
is  about  the  size  of  the  ulnar  artery,  will  be  found 
between  the  pyriformis  and  the  gluteus  minimus  muscles 
where  it  divides  into  a  superficial  and  a  deep  division. 
The  superficial  part  is  distributed  to  the  under  surface 
of  the  gluteus  maximus  ;  the  deep  divides  into  superior 
and  inferior  branches — the  superior  runs  along  the 
middle  curved  line  between  the  gluteus  medius  and 
minimus,  and  anastomoses  the  ascending  branch 

of  the  external  circumflex  artery;  the  inferior  crosses 
tlie  gluteus  minimus  to  the  great  trochanter.  The 
Sciatic  artery  appears  below  the  pyriformis ;  it  is 
about  the  same  size  as  the  lingual  artery.  It  anasto- 
moses with  the  external  and  the  internal  circumiiex 
branches  of  the  profunda  fenioris.  Its  branches  are — 
(1)  ^fuscular;  (2)  coccygeal;  (3)  conies  nervi  ischiadici; 
(4)  anastomotic.  The  Pudic  artery  is  seen  close  beside 
the  sciatic.  It  winds  out  of  tlie  great  sacro-sciatic 
foramen,  crosses  over  the  spine  of  tlie  ischium,  and 
re-enters  the  pelvis  Ijy  the  lesser  sacro-sciatic  foramen 
aViove  tlie  tendon  of  the  oliiurator  internus.  As  it  lies 
on  tlic  spine  of  tlie  i.schium  it  has  a  vein  on  each  side, 
I  he  nerve  to  the  obturator  internus  on  its  outer  siile, 
and  the  jmdii:  nerve  internal  to  it.  The  position  of 
tl:cs(;  three  vessels  may  be  indicated  on  the  suri'ace 
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thus :  '  If  a  line  is  drawn  from  the  posterior  superior 
spinous  process  of  the  ilium  to  tlie  tuberosity  of  the 
ischium  the  gluteal  artery  issues  from  the  pelvis  at  a 
point  about  an  inch  external  to  the  junction  of  the 
upper  and  middle  thirds  of  this  line;  the  ischiatic  and 
pudic  arteries  a  couple  of  inches  lower  down.' — (Chiene). 

Tlie  three  vessels  are  simply  covered  by  the  integu- 
mentary structures  and  the  gluteus  maximus,  and  may 
be  reached  for  tlie  purpose  of  ligature  by  incisions 
tliree  or  four  inches  long  in  the  direction  of  the  fibres 
of  the  gluteus  maximus  over  the  points  indicating  their 
respective  positions;  but  in  by  far  the  greater  number 
of  cases  tiie  guide  to  tlie  artery  affected  will  be  the 
yiulsating  aneurismal  tumour.  Of  the  three,  the  gluteal 
is  the  one  most  frequently  affected.  It  is  the  vessel 
most  frequently  wounded  in  this  region  from  sitting 
down  on  something  sharp,  or,  for  example,  from  the 
accidental  collapse  of  the  chamber  utensil.  Any  of  tlic 
three  may  be  Avounded  by  a  punctured  wound  in  this 
ref^ion.  In  cases  of  traumatic  aneurism  the  best  treatment 
to  adopt  is  to  perform  the  'old  operation;"  failing  this, 
the  internal  or  even  tlie  common  iliac  may  be  ligatured. 

The  Collateral  Circulation  (Fig.  6)  is  carried  on  by 
anastomoses  between  the  gluteal  (12)  and  sciatic  (19) 
arteries  with  the  ascending  branch  of  the  external  (21) 
and  internal  circumflex  (25)  brandies  of  the  profunda 
femoris;  and  in  the  case  of  the  pudic  by  the  anastomoses 
of  its  branches  with  the  corresponding  branches  from 
tlie  other  side. 

THE  KXTF.P.N.M,  I  LI. AC 
Origin.' — From  Ihc  bifurcation  of  the  common  iiiar 
at  tlic  linnluKsacral   articulation.     Exteilt.— From  its 
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point  of  origin  to  PonparL's  ligamc;nt.  Course. — li 
mu.s  iiloug  the  brim  of  the  true  pelvis,  and  its  eourwe 
i«  indicated  by  the  lower  two-thirds  of  a  line  drawn 
from  a  point  three-fourths  of  an  inch  below,  and  a  little 
to  the  left  of  the  umbilicus,  to  a  point  nudway  between 
the  anterior  superior  iliac  spine  and  the  symphysis 
pubis.  The  artery,  with  its  accompanying  vein,  are 
bound  down  ti.i  the  psoas  muscle  in  a  cummon  sheath 
(.f  fascia.  Relations.— In  front— (1)  Tlie  intestines; 
(2)  peritoneum;  (3)  a  process  of  iliac  fascia;  (4)  sper- 
matic vessels;  (5)  vas  deferens  (4  and  5  are  more 
esiiecially  at  its  lower  ])art);  (6)  genital  brancli  of  the 
gcnito-crural  Jicrvc;  (7)  circumtlex  iliac  vein.  To  its 
inner  side — (1)  The  external  iliac  vein  ;  (2)  the  vas 
deferens.  To  its  outer  side,  the  psoas  magnus.  Behind 
it — (1)  Tlie  external  iliae  vein  (on  tiie  right  side);  (2) 
the  ])Soas  magnus.  Un  the  left  side  the  vein  is  to  the 
inner  side  of  tlie  artery  in  the  whole  of  its  course,  but 
is  beneatii  its  u])])cr  part  on  the  right  side  (Fig.  5). 

The  patient  is  to  be  i)laced  in  tlie  i'ceund)ent  posi- 
tion with  liis  shouhh'rs  raised  l>y  pillows,  and  his  knees 
si'iiiiHexed,  to  relax  the  ul)dominal  muscles.  The  colon 
nnist  be  well  enipti(Ml  l)y  an  enema,  the  piilies  shaved 
and  the  bladdc'r  emptied  before  beginning  the  opera- 
tion. The  Surgeon  stands  on  the  same  sidi'  as  the 
vessel  jiljoilt  to  be  tie<l. 

Incisions. — (1)  Make  a  curved  incision  four  or  live 
inches  long,  with  the  convexity  down  wards  and  outwards, 
eoiiinieiicing  about  an  inch  external  to  the  middle  of 
I'oupart's  liganii'ut  and  an  e(|ual  distani:e  abi.ive  it,  and 
carry  it  upwards  and  outwai'ds  parallel  with  the  liga- 
meut,  ending  a  little  in  fi'ont  of  and  above  tlie  anterioi' 
sujierior  iliac  sjiiue.    'I'his  form  of  incision  luore  easily 
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readies  the  artciy  at  its  upper  part  aAvay  I'ruiii  tlie  soat 
of  tlie  disease — supposing  ■  it  to  Lo  tied  fur  femoral 
aneurism.  It  is  ]iot,  strietly  speaking,  Abernethy's 
incision;  he  made  liis  ^incision  in  tlie  course  of  tlic 
vessel.  The  above  incision  is  said  to  leave  a  gi'eal 
tendency  to  hernia,  due  to  the  injury  to,  and  tlic  cnn- 
sequent  Aveakeiiing  of,  the  muscular  planes.  Its  chief 
advantage  is  that  one  may  ligature  the  vessel  at  any 
part  of  its  course,  or  even,  if  necessary,  tie  the  common 
ih'ac,  audit  is  therefore  to  l>e  preferred  when  operating 
in  cases  of  spontaneous  aneuiism.  Tlie  structures 
divided  and  the  steps  of  the  operation  are  the  same  as 
in  ligature  of  the  C(mi]noii  iliac  ((/«ocZ  tv'Je).  After  the 
peritoneum  is  stripped  up,  the  loose  cellular  tissue 
sheath  surrounding  the  vessel  must  be  carefully 
seratclieil  through  with  the  finger  nail  aided  by  a 
director  or  the  point  of  the  aneurism  needle  ;  when 
sufficiently  cleared  pass  the  needle  from  within  out- 
Avards  to  avoid  injury  to  the  vein.  The  incision  must 
not  be  carried  too  far  dowmvards  lest  the  deep  epi- 
gastric vessels,  or  the  internal  abdi.iminnl  ring,  and  the 
structures  passing  through  it,  be  implicated  ;  i'nrtlier  it 
should  not  be  too  near  Toupart's  ligament,  lest  the 
deep  cireumMex  iliac  artery  be  cut.  Special  care  must 
be  taken  not  to  include  the  genital  branch  of  the 
neuito-c rural  nerve  in  the  ligature,  or  M-ounff  the 
jieritoneum.  In  four  eases  of  ligature  of  this  artery, 
the  patients  died  from  hila)ius,  probably  from  implica- 
tion of  the  nerve  in  question.  The  eliief  causes  of 
death  after  this  operation  arc— (1)  (iangreiie.  especially 
likely  U\  occur  when  the  deep  epigastric  is  injuretl  ; 
(2)  secondary  hieniorrhage,  especially  when  Uie  vessel 
is  diseased  oi-  when  it  is  lied  loo  aiear  its  origin,  oi' 
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;i,^ain  w  lu'ii  lied  loii  iiuar  PuupiirL'b  ligament ;  (o)  peri- 
tonitis. 

(2)  Sir  A.  Cooper's  Incision.— ^Make  a  semi-lunar 
ineision  from  near  the  anterior  superior  iliac-  spine  to  a. 
little  above  the  inner  maruin  of  the  external  ahdominal 
rin--.  This  ineisinu  chietly  exposes  the  artery  at  the 
Inwer  part.  The  ai'tery  is  more  easily  reached  hy  this 
incision,  but  one  is  more  ajit  to  wound  the  deep 
epigastri<',  and  certain  to  cut  the  peritoneum.  Further 
the  vessel  is  exposed  too  near  the  seat  of  the  disease, 
the  deep  cireundlex  iliac  arteiy  and  vein  are  in  gi'cat 
diinger,  as  ^vell  as  the  vas  deferens  and  spi.-rmatic 
Vessels:  and  shmdd  the  vessel,  when  exposed,  be  found 
diseaseil  it  is  inipo.-isihle  to  2)riilougthe  inci.sion  npwards 
so  as  1(1  tie  the  vessel  at  a  liigher  poijit.  The  (■hi(d' 
aiivantages,  Avhen  compared  w\W\  tlie  previous  operation, 
are— (1)  That  the  peritoneuju  is  less  disturbed,  and 
(i!)  there  is  less  tendency  to  hernia  afterwards.  Cooper's 
I'peration  is  usually  selected  when  it  is  found  iie(;essary 
tn  ligature  the  external  iliac  for  secondary  liiemorrhagc 
afli;]-  a  wound  or  amputation,  and  wliere  thej'efore  the 
coiits  of  the  vessel  are  healthy,  and  more  especially  if 
the  abdiinien  is  thin  and  Hat. 

PECULIARITIES. — The  dei^p  epigastric  may  arise  f)-om 
any  part  of  the  external  iliac  between  rou|)art;s  ligament 
and  t#H  and  a  half  inches  aliove  it.  Xot  iidVef|neid.ly 
the  ohtui'ator  arises  by  a  common  trunk  with  the  deep 
epigastric. 

Branches, —  Two  branches  ai'c  given  o|f  from  this 
artery  just  above  I'oupart's  ligament- -( I )  The  deep 
e|tigastric;  ("J)  the  deep  civeumllex  iliac. 

Collateral  Circulation  (Kig.  G).  -(^/)  The  deep  epi- 
gastric  branch   (0)  anaslouKjsing  with   the  terminal 
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bmnches  of  tlie  internal  maniniavy  (5)  and  aortic  inter- 
costals  (2);  tlie  deep  circiinitlcx  iliac  branch  (20), 
and  the  ilio-hunbar  branch  (11)  from  the  internal  iliac, 
anastomosing  with  the  loM'er  intercostals  (2),  and 
lumbar  branches  of  the  aorta  (6) ;  (c)  the  gluteal 
artery  (12)  from  internal  iliac  anastomosing  Avith  the 
external  circumflex  branch  (26)  of  the  i)rofunda 
f(,'moris;  {d)  the  sciatic  artery  (19)  from  the  internal 
iliac  anastomosing  Avith  the  internal  circumflex  branch 
of  the  profunda  (25) ;  (c)  the  (ibturator  artery  (23)  from 
the  internal  iliac  anastomnsing  with  the  internal  circum- 
flex branch  of  the  profunda  (2.ja). 
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CHAPTER  XI. 

ARTERIES  OF  THE  LOWER  EXTREMITY. 

The  Femoral  Artery.  —  Origin.— It  is  the  direct 
oiMitinuatiou  of  the  external  iliac  artery.  Extent. —  It 
extends  from  Poupart's  ligament  to  the  opening  in  the 
adductor  magiiu.s;  this  corresponds  to  the  upper  two- 
tliii'ds  of  tlie  thigh.  Course. —  Flex  the  thigh  upon 
the  al)domen,  and  rotate  it  a  little  outwards,  and  the 
course  is  then  indicated  by  a  line  drawn  from  a  i»oint 
midway  between  tlie  anterior  superior  iliac  spine  and 
tiie  symphysis  puljis,  to  the  inner  side  of  the  internal 
condyle  of  the  femur.  The  artery  at  first  lies  immedi- 
ately over  the  lap  joint,  but  as  it  passes  downwards  it 
takes  an  obli(|Ue  cour.se  along  the  inner  side  of  the 
femur,  and  finally  jiasses  behind  it  as  it  enters  the 
popliteal  space  through  the  opening  in  the  adductor 
iiiagnus.  in  a|)|.lying  ]>ressurc,  thcrefoi'e,  to  the 
femoi'al  artery  in  the  upper  part  of  its  course  we  ought 
to  press  directly  backwards  against  the  body  of  the  pubcs, 
or  th(r  ilio-pectineal  eminence,  but,  if  applied  to  the 
middle  tliird  of  the  tliigli,  as  the  art(!ry  lies  in  llnnter's 
canal,  the  pressure  nnist  be  directed  outwaiils  towards 
the  femur.  It  is  well  to  know  that  the  names  applied 
liy  Surgeons  to  different  parts  of  iliis  artery,  and  the 
names  applied  by  anatomists  are  not  rpiite  the  same, 
'i'lie  'roininnn.  fviiiiiriir  of  .Surgcdns  is  tlie,  femoral  artery 
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before  it  has  gi\'en  off  its  profiimla  hrancli,  and  is 
usually  about  one  inch  and  a-half  in  length;  below  this 
point  it  is  known  as  the  '  minrficial  femoraV  But  the 
common  femoral  and  the  superficial  femoral  of  Surgeons 
form  simply  the  femoral  of  Anatomists;  while  the 
'  deep  femoral '  of  Surgeons,  is  the  profunda  branch  of 
Anatomists. 

Relations. — The  artery  is  divided  into  a  superficial 
and  a  deep  part.    The  mperficlal  part  is  contained  in 
Scarpa's  triangle,  and  corresponds  to  about  the  np]ier 
third  of  the  thigh;   the  deep  part  is  contained  in 
Hiniter's  canal,  and  corresponds  to  the  middle  third  of 
the  thigh.    In  front  of  the  artery,  as  it  lies  in  Scarpa's 
triangle,  we  have— (1)  Skin;  (2)  superficial  fascia; 
(3)  deep  fascia;  (4)  cribriform  fascia:  (o)  some  large 
tributaries  of  the  long  saphenous  vein;   (6)  anterior 
part  of  femoral  .sheath;    (7)  the  internal  cutaneous 
nerve  just  at  the  aj.ex  of  the  space.    The  crural  branch 
of  the  genito-crural  is  found  in  the  .sheath,  lying  m 
front  of  the  femoral  artery;  it  leaves  the  sheath  by 
piercing  its  outer  border.    As  it  lies  in  Hunter's  canal, 
in  addition  to  the  superficial  structures,  we  find  cover- 
ing it  (S)  the  sartorius  muscle;  (9)  roof  of  Hunters 
canal ;  (10)  the  long  saphenous  nerve.     Behind  it  theiv 
is._(l)  The  psoas  muscle  which  separates  it  from  the 
jnarcdn  of  the  pelvis  and  the  capsule  of  the  hip  joint: 
(2)  the  nerve  to  the  pectineus:  (3)  the  femoral  vein: 
(4)  the  pectineus;   (5)  the  addu.-tor  longus:  and  ((i) 
nart  of  the  adductor  magnus.     On  the  inner  side  — 
(1)  Tlie  femoral  vein  (at  the  upper  i.art);   (2)  thr 
adductor  longus;    (3)  the   sartorius.      On  the  outer 
siae— (1)  Tlu'  anterior  crural  nerve,  wind,  li.'s  about 
a  .quarter  of  an  inrh  from  the  ve.^s.l.  a  few  fibres  u1  tb- 
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is  at  first  on  the  same  plane,  and  on  ilie  inner  side  of, 
and  close  to  the  artery ;  hut  in  its  course  downwards  it 
gradually  passes  behind  the  artery,  until,  when  it  reaches 
the  apex  of  Scarpa's  triangle,  it  lies  directly  behind  the 
artery;  it  then  gradually  passes  to  its  outer  side.  The 
following  is  the  arrangement  of  vessels  at  the  apex  of 
Scarpa's  triangle— (1)  Femoral  artery;  (2)  femoral  vein; 
(3)  profunda  vein;  (4)  profunda  artery;  hence,  if  a 
person  receives  a  stab  or  bullet  wound  at  this  point, 
these  vessels  are  liable  to  be  injured.  The  adductor 
longus  muscle  separates  the  femoral  vessels  from  the 
]irof'unda  vessels  in  this  region.  The  femoral  artery 
may  be  tied  (1)  above  the  origin  of  the  profunda. 
i.e.,  the  common  femoral;  (2)  the'  superficial  femoral  at 
tlie  apex  of  Scarpa's  triangle;  ;ind  (3)  the  superficial 
femoral  in  Hunter's  canal. 

The  Common  Femoral.— Tliis  has  been  aiiything 
but  a  successful  operation.     Tliere  are  various  reasims 
for  this— (1)  It  is  a  short  trunk,  the  usual  lengtii 
being  about  an  inch  and  a  half,  and  it  may  be  much 
shorter.     (2)  The  large  number  of  branches  gi\on  oil' 
in  the  neighbourhood,  so  that  it  is  next  to  impossible 
for  a  satisfactory  clot  to  form.     Tli.'se  branches  are— 
The  deep  epigastric  and  deep  circumfiex  iliac,  just 
jiliove  its  origin;  (i)  the  i^'ofunda         to  two  iuclies 
lielow;    ('•)  occasionally  also  one  of  tlic  circnnitlcx 
arteries,  usually  the  internal;  {d)  three  or  four  small 
liranches— superficial  epigastric,  superlii'iai  circuinllex 
iliac,   superficial   external   pudic,   and   dee|)  external 
pudic.     It  may  be  said  that  these  are  s,i  small  thai 
they  are  not  worth  taking  into  account,  but  this  is  hy 
no  means  the  case  ;  they  hlced  very  freely  and  more 
especially  if  they  are  cut   near  their  origin,  for  then 
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Uie  pmfuiuUi  (7);  {d)  deep  cxteriia]  pudic  witli  tin' 
Heial  periiueal  artery. 
(2)  Ligature  at  the  Apex  of  Scarpa's  Triangle— The 

safest  place  at  whieli  to  applj'  a.  ligature  is  al>oiit  five 
inches  froui  Poupart's  ligaiaeiit.  This  is  usually  well 
nut  of  the  Avay  of  the  profunda,  as  this  vessel  has  not 
been  known  to  take  origin  lower  down  thau  four  inches 
from  the  origin  of  the  femoral. 

THE  OPERATIOK. 
Position  of  the  Patient.— He  should  he  recumhent, 
his  thigh  flexed  and  I'otated  (jut\vards,  with  the  knee 
b(nit  and  resting  against  a  pillow.    The  Surgeon  stands 
on  the  outer  side  of  the  lindi. 

incision.— Ascertain  the  position  of  any  large  super- 
licial  vein,  stretch  hut  do  not  displace  the  skin  with 
the  left  hand,  and  then  niakc  an  in.'ision  four  or  five 
inches  long  in  the  course  of  the  vessel  its  centre  corres- 
jionding  to  the  poiid,  at  wliich  tlie  artery  is  to  he  tied. 
This  incision  is  not  parallel  witli  the  inn.n-  e.lge  of  the 
sartorius.  hut  will  cross  that  muscle  ohli.iuely.  and  it 
must  n<it  he   made   to,,   far   inwards   lest  the  long 
saphenous  vein  he  woundcMl.    We  cut  through— (1)  ^1"' 
skill-  (2)  superficial  fascia  an.l  fatty  tissue:  the 
deep  fas<'ia  forming  the  sheath  of  the  sartorius,  winch 
at  this  point  crosses  the  artery  obliquely.    An  assistant 
with  blunt  hooks  now  keeps  the  edges  of  the  wound 
in  the  fascia  apart,  and  the  Surgeon  with  scalpel  and 
forceps  proceeds  to  define  the  inner  edge  of  the  sartorius, 
which  is  then  to  be  gently  drawn  towards  the  outer 
si.le  and  held  there  by  a  broad  copp.'r  s]iatula.    (4)  A 
small  opening  is  next  to  be  made  in  the  femoral  sheath, 
the  side  of  the  opcidng  furthest  from  the  operalo. 
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Collateral  Circulation  of  the  Lower  Extremity 

(Artci-  HMii'ii  and  Wai.suam) 


Explanation  of  Fig.  8. 

1.  Gluteal  artery.     -.  Aiui.stoinoscs  Letweeii  the  gluteal, 
sciatic,  external  circuiuHe.x,  ilecp  circnmllex  iliac,  and  .superficial 
circuiullex  iliac  arteries.     3.   Sciatic  artery.     4.  Obturator 
artery,    'j.  Anastomosis  Ijetwecii  the  pirhic  branches  of  deep 
epigastric  and  obturator  arteries.     6.  Pubic  branch  of  <lecp 
cpigastrie.     7.  Ascending  Ijranch  of  external  circumflex.  S. 
Superficial  circuuitlex  iliac.    9.  Coniraon  femoral.    10.  Anasto- 
mosis between  obturator  and  sciatic  arteries.     11.  Internal 
circuniHex  artery.    12.  External  cirrunillex  artery.    13.  Suiier- 
ficial  femoral.     M.    Deep  femoral  (2»-ofunda).     15.  First 
perforating.     1*>.   (.'onies  nervi   ischiadici.     17.  Descending 
branch  of  external  circundlex.    IS.  Second  perforating.  19. 
Third  perforating.      20.    Superior  external  articular.  21. 
Anastomotica  magna,.     22.   Inferior  external  articular.  23. 
Superior  and  infeiior  iiiti'rnal  articular  arteries.    24.  Anteri(n- 
tibial  rei'urivnf.     2.'».  Anterior  tibial.     26.  Posterior  tibial. 
27.   Peroneal.     2>i.    . interior  peroneal.     29.  Communicating 
bram-li  between  tiie  peroneal  and  posterior  tibial.    30.  iMallcolai- 
branches.    31.  Kxtern.al  j.'huitar  artery.    32.  Internal  plantar 
arter\-.    33.  Dorsalis  pedis.    34.  I '.ranch  of  sciatic  artery.  3."i. 
TransviM'sc  branch  of  the  external  eircumllex  (near  (be  liottom 
of  p.   133,  fifth  line  fion;  bottom,  for  34,  niul  3.0).  3(i. 
Anastomosis  beliind  external  malleolus. 
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is  ihi'ii  tn  Ite  .sccuivcl  by  ii  [laiv  of  AVclls's  fdi'ccps  and 
given  to  an  assistant;  this  jn'cvents  tlie  j.iossibility  of 
losing  the  opening.  After  this  (o)  tlie  proper  sheatli 
of  tlie  vessel,  wliieh  is  then  cleared  and  ligatured  in 
the  usual  Avay.  .Vt  the  point  where  the  artery  is 
ligatured  the  vein  lies  behind  it,  so  that  it  matters 
little  fi'dui  whieh  side  the  ni'edle  is  passed;  hut  on 
ai'eiiujit  of  this  irlation,  gi'eat  care  is  necessary  in 
clearing  the  artery  and  passing  the  needle;  and  not 
only  dties  the  vein  lie  immediately  l)ehind  the  artery, 
but  it  is  very  firndy  connected  t(.i  it,  so  that  the  artery 
must  be  completely  cleared  before  we  attempt  to  pass 
tiic  ligature,  which  must  tlien  be  passed  without  using 
forrc.  Tlie  vein  is  often  rather  to  the  inner  side  at 
tins  ]i(iint,  sn  that  on  the  wliolc  it  ]night  be  as  well  to 
pass  tlir  needli'  from  the  inner  side.  Some  8ui'geoJis 
advise  that  it  should  lie  passed  unarmed  and  then 
thi'eadcd  and  witlidmwn,  as,  they  say,  there  is  less  risk 
nf  wounding  the  femoral  vein  by  so  doing.  TSut,  wliile 
the  artciy  shnnld  be  cleared  completely,  ilue  care  must 
be  taken  a,t  the  same  time  l<i  avoid  undue  disturbance 
lit'  the  parts,  lest  the  '  vasa  vusnrain  '  supplying  the 
cnats  iif  till'  vessel  be  unnecessarily  injured,  and  lead  to 
death  of  tJiat  part  of  the  ve.sscl. 

This  is  a  very  suc(;essful  operatioji.  The  more  im- 
iHirtaut  untoward  accidents  are — (1)  (langrene;  (2) 
wr)uud  of  the  vein  ;  and  (.''))  sccondaiy  haimon'hage. 
( l''or  the  pre\-euti\'e  treatment  of  gimgi'cne  see  p.  L'!)). 
1.  Gangrene  is  especially  apt  to  follow  if  the  vein  is 
injiu'cd.  The  best  Avay  to  a,void  this  is  to  clean  a 
xiimll  part  nf  the  vessel  thoroughly  //■////  scaVpcl  and 
ilissefliiLij  I'drrfijix  {  \\v.\,i.).     NJo  liluut  instruments,  such 

a- ilireetiirs,  ,Vc.  are  nduiissible.    -J.  Wound  of  the  vein 
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is  very  fre([iie]itly  fatal  fvoin  septic  plil('l)itis  di- 
crangrene.  Should  this  nutoward  aecirlent  occur,  the 
ligature  shnuLl  ho  withdrawn,  and  a  new  opouinr;  made 
in  the  sheath  half  an  inch  higher  up  and  the  ligature 
reapplied  there.  3.  In  secondary  haemorrhage  there 
are  various  cnurses  open — (a)  The  graduated  compress; 
(i!^)  ligature  of  the  external  iliac  or  superficial  femoral; 
this  is  usually  followed  hy  gangrene;  (c)  tie  the  hleed- 
ing  point — usually  the  distal  side;  (d)  if  everything 
else  fail,  amputate. 

LIGATURE  IN  HUNTER'S  CANAL. 
This  operation  is  rarely  performed  now-a-days,  as  the 
vessel  is  too  deeply  placed,  and  hesides,  ligature  at  tlie 
apex  of  Scarpa's  triangle  gives  better  results.  '  Hunter's 
canal'  is  hmned  hy  an  aponeurotic  expansion  throM-n 
across  from  the  adductors  Lmgus  and  magnus  on  tl:e 

Fig.  9. 


 ""^ 

 2 

-4: 

 6 

Section  through  Hunter  s  Canal,  Right  Side. 

1.  Savtorius,  lying  on  the  vonf  of  tlie  canal  2.  Long 
s  iDhenuus  ncrvo.  3.  Femoral  artery.  4.  Adductor  m.-ignias, 
foS  Uio  i.n>cr  boundary  of  the  can.al.  :.,  Vastus  u.ternus 
forming  its  outer  boundary.    6.  Femoral  veni. 

inner  side  to  the  vastus  iuternus  on  the  outer  side.  H 
is  triangular  in  sliape,  the  hase  heing  formed  hy  the 
expansion  already  alluded  In.  and  extends  frnn.  tlie 
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apex  (if  Srai'pa's  triaii.^le  to  the  opening  in  the  ackhictdi- 
niagnus,  and  eoiTespouds,  thevefoi'e,  to  tlie  middle 
third  of  the  tlngli.  It  cneloscs  tlie  femoral  artery  and 
vinii,  and  the  hmg  saphenous  nerve — the  vein  heing  at 
first  behind,  and  tlieii  to  tlie  outer  side  of  the  artery, 
while  the  nerve  is  above  it,  and  crosses  from  its  ontrr 
t(i  its  inner  side  (Fig.  7). 

Incision.— An  ineisiou,  three  or  fouj'  inches  long, 
should  T)c  made  a  finger's-lireadth  internal  to,  anil 
parallel  with,  the  line  that  indicates  the  course  of  the 
artery,  .so  as  to  cut  down  on  the  outer  border  of  the 
.sartorius,  and  at  the  same  time  avoiding  the  inteiaial 
saphennus  v<'in  (Beck).  Structures  cut  through  —  (1) 
Skin  ;  {'l)  superficial  fa.seia  and  fatty  ti.ssue;  (3) 
through  the  fascia  fonning  the  sheath  nf  the  sartorius, 
and  exixise  the  edge  of  that  muscle,  and  draw  it  well 
til  the  inner  side.  ^Ne.xt  divide  (4-)  the  roof  of  Hunter's 
canal  with  the  point  of  the  knife  and  then  enlarge  the 
o]ieinng  with  a  probe-pointed  bistoni  y ;  the  .saphenous 
ni'rvc  is  tlirn  tn  be  drawn  aside,  and  the  proper  sheath 
nf  the  vessel  opened,  and  the  artery  cleared  tn  the 
I'eipiisite  extent,  and  the  ligature  jiassed  from  the  outei' 
to  the  inner  side,  and,  if  possible,  alxiut  an  inch  above 
the  ririgin  nf  the  anastnmotiea  magna. 

PECULIARITIES.— (1)  in  four  eases  a,  dnuble  sn]ierficial 
femoral  was  found,  tlie  two  divisions  rcuinting  again 
near  the  oijening  in  the  adductor  maguus  to  form  a 
single  popliteal.  (2)  Tlie  femoral  has  Vietm  found 
situateil  at  the  ba.ek  nf  the  thigh,  passing  through  the 
great  sacro-.sciatic  foramen.  (3)  Sometimes  the  eonimnn 
femoral  is  very  short  nr  altngether  absent. 

Branches  of  the  Femoral.    (I)  The  snpeiiieial  epi^ 

gastric;    ('!)  the  >iipcilieial   circnmlle\    iliac;    (.'!)  the 
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.supeviiir  exteruiil  pudic  ;  (4)  tlie  inferior  (.■xtornal  jjudi'-  : 
(ii)  the  prut'imdu  Li-iinch  ;  (6)  the  auasiomotica  magna, 
wliicli  is  giveii  (iff  in  tlie  lower  part  of  lLimter'(<  canal. 
The  only  branch  which  requires  special  notice  is  the 
profunda  liranch. 

The  Profunda  Artery. — (Deep  femoral). — This  branch 
arises  from  the  outer  and  ])osterior  part  of  the  femoral 
artery  aljout  aii  inch  and  a  half  from  its  commencement. 
At  first  it  passes  downwards  and  outwards,  then  curve.-< 
inwards  beliind  the  femoral  artery  and  the  adductor 
lon^'us  muscle  (this  muscle  seiiaratiug-  the  two  vessels), 
and  then  passes  downwards,  at  first  lying  between  the 
adductors  longus  and  brevis,  and  afterwards  between 
the  adchictors  longus  and  magnus,  and  terminates  by 
))ierciiig  tliis  latter  muscle.  Relations. — It  lies  on  — 
(1)  Tlie  iliacu.s,  (2)  the  pectineus,  (3)  the  adductor 
brevis,  (4)  the  adductor  magnus.  In  front  of  it  (besides 
the  structures  covering  the  femoral  artery)  we  have — 
(1)  The  femoi'al  and  jirofuuda,  \'cins,  (2)  the  adductor 
longus.  To  its  outer  side  is  the  vastus  internus.  It 
may  be  ligatured  iieai'  its  origin  bj^  the  same  incision 
as  that  used  for  ligature  of  the  femoral  in  tin-  lower 
l>art  of  !Scai'[ia"s  triangle  ;  or,  lower  d(.iwn  by  following 
it  inwards  behind  the  adductor  longus  nuiscle,  but 
great  care  wtndd  be  necessary  on  account  of  its  relations 
to  its  own  vein,  and  also  to  the  femoral  vessels. 

Branches  of  the  Profunda. — (1)  Tlie  external  circum- 
flex— this  branch  passes  outwards  beneath  the  .sartorius 
and  rectus,  and  divides  into — (a)  Ascending  branches 
which  pass  upwards  and  anastomose  with  the  gluteal 
and  the  circundlex  iliac  arteries  ;  (?>)  transverse  branches 
which  pass  out  wards  over  the  crureu.s,  and  anastomose 
on  llie  \v,\v\  of  tlic  lliigli  with  the  inlei'u.-il  cin'uniHex. 
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gluteal,  sciatic,  and  su]iei'iiir  [icrforating  arteries  ;  {c) 
descending  branche.s  -wliicli  pass  doAvnwards  towards 
the  knee,  and  anastomose  with  the  superior  artieulai' 
hranehes  of  the  po]iliteal  artery.  (2)  The  interjial 
circuuiHex  —  this  vessel  passes  directly  hackwards 
towards  the  yhiteal  reiiiou,  and  there  anastomoses  Avitli 
the  gluteal,  .sciatic,  and  superior  perforating  arteries. 
It  gives  a  small  branch  to  the  hip  joint.  It  arises  from 
the  posterior  siu'faee  of  the  jirofunda,  and  disappears  by 
pa.ssing  between  tlie  pectineus  and  psoas  muscles,  and 
■coutiniung  its  course  Ijaekwards  between  the  obturator 
e.xternus,  and  the  adductor  brevis,  and  hnally  a])pearnig 
hcliind,  betAveen  the  adductor  magnus  and  the  quadratus 
fcmoi'is  muscles.  (.'5)  The  three  perforating  arteries 
which  pass  bai-kwai'ds  r/n.^r  to  tlie  femui-,  and  appear 
I'U  the  posterior  surface  of  the  adductor  magnus.  These 
arteries  form  a  regular  chain  of  auastoiiidscs  in  the  back 
eif  the  thigh,  cnuncctcd  above  with  the  gluteal  and 
si'iatic  artei'ics,  ami  bclnw  with  the  anastomotica  magna 
and  the  superior  ailiculai'  branches  of  the  ]iiipliteal. 

PECULIARITIES.— It  arises  sometimes  Frnm  the  inn(^r 
side  of  the  I'eindral.  It  usually  arises  frcm  erne  t(.)  two 
inches  from  the  beginning  of  the  fenmrai.  In  a  few 
cases  it  was  less  than  an  inch  ;  more  rarely  it  may  arise 
just  under  Poupart's  ligament,  and  in  one  case  it  came 
from  the  external  iliac.  It  has  been  known  to  ari.se 
four  inches  below  tlic  origin  of  the  common  femoral. 

Collateral  Circulation  (lig.  8). — (1)  in  ligature  of  the 
superficial  femoral — («)  The  descending  branches  of  the 
external  circumflex  above  (17),  anastomosing  with,  the 
superior  articular  branches  of  the  jKipliteal  (20),  and 
anastomotica  magna  Viclow  (21);  (/<)  the  obluralor 
arlcry  :ibo\c  (  \\.  ;uia,s|oniosing  w  illi  the  internal  circuni- 
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Hex  artery  (11),  muscular  hranclies,  and  ana.stmnotica 
magna  below  (21);  (c)  tlie  chain  of  anastomoses 
already  mentioned,  formed  hy  the  perforating  arteries, 
inosculating  aliove  Anth  tlie  gluteal  (1),  sciatic  (34). 
and  ascending  (7)  and  transA'erse  branches  of  the 
external  circumflex  (35),  and  below  with  the  anastn- 
motica  magna  (21)  and  articular  arteries  (23,  20,  22): 
{d)  terminal  liranches  of  tlie  profunda  and  sciatic 
arteries  (21)  above,  anastomosing  with  the  anastomotica 
magna  below.  (2)  In  ligature  of  the  deep  femoral — 
(«)  The  descending  branches  of  the  external  circumflex 
above  (17),  anastomosing  with  the  anastomotica  magna 
(21)  and  superior  articular  arteries  below  (20,  23); 
{h)  liranches  of  the  internal  cireunjflex  above  (11), 
anastomosing  witli  the  perforating  arteries  beloAv  (l.'>, 
Ls,  19). 

porLiTEAi.  ai;tki;v. 

Origin, — It  is  the  direct  cdiitinuatiou  of  ilie  reminal. 
Extent. — It  extends  from  tlie  opening  in  tlie  adductor 
magiius  to  tlie  lower  border  of  the  jjopliteiis  muscle, 
Avhere  it  divides  into  the  anterior  and  posterior  tibials. 
Its  piiint  of  division  corresjionds  to  the  lower  ]iart  of 
the  tubercle  of  the  tibia  in  front.  Coui'Se. — It  passes 
from  the  inner  side  of  the  femur  to  the  middle  of  the 
popliteal  space,  exactly  behind  the  knee  joint,  and  then 
passes  straight  downwards.  The  artery  lies  deeply  in 
the  space,  and  is  covered  and  crossed  by  the  internal 
popliteal  nerve  and  the  popliteal  vein  ;  both  vein  and 
nerve  crossing  the  artery  from  without  inwards. 
Eehind  the  knee  joint,  the  artery  lies  in  the  middle  of 
the  space,  and  is  (H>vcred  (as  looked  at  from  behind)  by 
the  nerve  and  Aein.  so  that  if  a,  person  receive  a  st.ab  in 
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tliis  vogiou  all  the  three  sinictures  may  be  injured,  oi' 
perhaps  divided,  in  the  order  of  nerve,  vein,  artery. 

Ligature  of  this  artery  is  seldom  performed,  but  it 
may  lie  rendered  necessary  for  wound,  for  ruptured 


Fig.  10. 


Right  Popliteal  Space,  from  behind. 

L    1.    rntoni.il   popliteal    ncvvu.  -J.    Puplite:il  vein. 

I'nplituril  artery.  1.  iTiteriial  siiporidr  b(iiiii(lar.v — 
srrnibciiiliiu'sn.*'  and  soiiiiineniliranosuH.  U.  I'',xt(;rnal  .mii)ori('r 
boinidar.v — biceps  I'emoris.  il  hiternal  inrorlnr  Ixmndar.v — 
inner  linad  of  K'l^trocneniins.  7.  Kxtornal  inferior  lioundar.v 
— ourer  head  of  tcastrneneniins  and  [ilaiitaris. 

ni'Lcry  ur  for  siippuMition  of  an  anciii-isin.il  .'i;ic  in  this 
]H)sition.  [t  may  he  e.xpo.sed  liy  -(1)  a  median 
incision  citlier  over  tlu^  ccnlrc!  of  the  space  or  over  lis 
ln,vcr  an.ule  wiiere  it  lies  hctween  tlic  two  heads  of  Ww 
gastrdcneniius :  (•_')  Ijy  ;m  incisimi  (ni  llic  inner  side 
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above  (Jobert);  (3)  by  an  im-isioii  du  ihn  inner  side 
below  (Marshall).  All  the  incisions  should  be  about 
four  inches  Ion". 

O 

(1)  Median  Incision. — The  patient  should  be  laid  on 
his  face,  and  the  Surgeon  stands  on  the  outer  side  and 
makes  an  incision  in  the  middle  line  four  inches  long, 
carefull}'  avoiding  the  external  saphenous  vein,  Avhich 
empties  itself  into  the  popliteal  vein  at  the  lower  angle 
of  the  space.  ^Ve  cut  through  the  skin,  superficial 
fascia,  cutaneous  vessels  and  nerves.  a,nd  deep,  or 
popliteal,  fascia ;  at  this  stage  the  liml)  must  Tie  flexed 
and  the  tendons,  with  the  internal  popliteal  nerve  care- 
fuUy  hold  aside  with  copper  .spatula'.  Then,  by  dis- 
secting carefully  down  amongst  the  fatty  tissue  witli 
the  handle  of  the  knife  the  operator  next  exposes  the 
popliteal  artery  and  vein,  firmlj^  bound  together;  the 
vessels  must  then  be  separated  and  tlie  vein  ilisjilaced 
to  the  side  most  convenieiit,  and  when  the  artery  is 
cleared  the  needle  must  be  passed  from  that  side.  Tlie 
v(nn  and  the  artery  are  very  adherent,  so  that  it  is  a 
very  ditHcult  proceeding  to  separate  them  and  ch'ar  the 
artery  for  the  ligature.  The  walls  of  the  vein  are  said 
to  be  specially  thick,  resembling  very  closely,  in  fact, 
the  coats  of  an  artery.  This  may  possiTily  account  for 
the  rarity  with  which  this  vein  is  ruptured.  The 
circulation  Mill  be  re-established  bj^  the  superior 
articular  anastomosing  with  the  inferior  articulai',  and 
other  branches  around  tlic  knee. joint. 

(:.')  To  reacli  the  vessel  in  its  u]iper  third  by  an 
incision  from  the  inner  side.  The  limb  is  to  be  placed 
in  the  same  position  as  in  Hgature  of  the  femoral.  Tlu' 
guide  is  the  posterior  edge  of  tlie  tendon  of  the  aildm-tor 
ma'nuis,  which  is  attached  to  tlie  'adductor  tnlierclr." 
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All  iiii-isioii  three  nr  t'our  inches  long  is  njiuh'  parallel 
with  this  tendun,  beginning  at  the  junetion  of  the 
middle  M'ith  the  posterior  third  of  the  tliigli,  avoiding, 
if  possible,  the  long  saplienous  vein.  After  dividing 
tlie  superficial  structures  and  deep  fascia,  the  tendons 
of  tlie  sartorius  and  internal  hamstrings  come  into 
view,  and  must  be  disjilaced  back^vards  liy  a  copper 
spatida.  Tlien  A\ith  the  Hnger  feel  for  the  tendon  of 
the  addiict(n'  iiiagnus,  and  after  this  dissect  carefidly 
thniugh  tlie  loose  fatty  tissue  with  the  handle  of  the 
scalpel  (ir  a  director  till  the  artery  is  exposed.  It  is 
next  to  l^e  cleared  snfhciently,  and  the  needle  passed 
from  the  outer  side  to  avoid  the  popliteal  vein  and  the 
internal  popliteal  nerve  which  lie  on  tliat  side  of  the 
artery  in  tliis  position  (Fig.  10). 

(-■])  It  may  hf  ligatnrcd  in  the  lower  third  of  its 
course,  by  .M.\nsir.\r.i."s  plan,  as  it  lies  on  tlic  po]iliteiis 
muscle,  and  covered  by  the  gastrocnemius.  An  incision 
three  or  four  inches  long  is  made  a  little  hehind  and 
parallel  with  the  innei'  horder  of  the  tibia,  avoiding 
till!  long  .saphenous  vein.  liy  cutting  through  the 
superficial  structures  and  deep  fascia  and  displacing  the 
inner  head  of  the  gastrocnemius  iwckwanls  the  ve.s.sel 
may  he  reached  and  ligatured.  The  relation  of  the 
]iopliteal  vein  aiul  internal  pojiliteai  iiei've,  lioth  of 
which  by  this  time  lie  rather  on  the  inner  side  of  the 
vessel  (Fig.  10),  will  complicate  the  operation  consider- 
ahly.  This,  however,  matters  little,  as  the  operation  is 
"f  wu  pmctical  utility. 

I'D.STKlMdi;  Tllll.M.  .\1!TF,I!V. 
Origin.  -  Fi'om  the  l.ifurcalion  of  the  popliteal  arlerv 
at  the  Inu-er  iM.rdci'of  fhe  ].o|,li1ciis  iniisrle.  Extent. 
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From  its  point  of  origin  to  tlie  inner  .si-le  of  ihe 
ealcis,  where  it  ends  by  dividing  into  the  internal  and 
the   external  plantar  arteries  beneatli   tlie  internal 
annular  ligament.  It  lies  between  the  superficial  and  the 
deep  layers  of  muscles  on  the  back  of  the  leg  (Fig.  11). 
Course.— Its  course  is  indicated  by  a  line  drawn  from 
a  point  one  inch  below  the  middle  of  the  pophteal 
space,  and  in  the  middle  line  of  the  lind],  to  a  point 
a    hnger's    breadth    b(diind    the    internal  malleolus. 
Relations.— It  is  covered  by— (1)  Skin  and  fascia;  (2) 
gastrocnemius;  (3)  soleus;  (4)  plantaris ;  (o)  a  tendinous 
areh,  covenng  it,  which  stretches  between  the  flexor 
long'us  digitorum  and  the  llexor  longns  halhicis;  ((i) 
|,o8terior  tibial  nerve  which  crosses  it  at  its  upper  part 
from  within  outwards.     It  lies  upon— (1)  The  tibialis 
posticus;  (2)  the  flexor  longus  digitorum;  (3)  the  low.-r 
end  of  the  tibia,  (tlus  is  of  importance  in  compression). 
On  its  inner  sid( — the  posterior  tibial  nerve  (in  its 
upper  third).     On  its  outer  side— the  posterior  tibial 
nerve  (in  its  lower  two-thirds).    It  may  lie  ligatured— 
(I)  In  the  middle  third  of  the  leg,  or  (2)  behind  th.' 
internal  malleolus. 

1.  In  the  Middle  Third  of  the  Leg.— The  vess.l  may 
h,>  reached  by  two  in(  i8ions-(a)  The  Lateral  Incision 
(Fios.  11,  9) —An  incision  abcmt  four  niches  long  is 
niade'pardlel  with  the  inner  border  of  the  tibia  and  fully 
h;df  an  inch  behind  it,  .voiding  tlie  internal  saphenous 
vein  The  patient  is  i^laced  in  the  reeunibent  position, 
Ids  knee  is  to  be  Hexed,  his  foot  fully  extended,  and  the 
limb  lai<l  on  its  „uter  side,  resting  against  a  pillow;  the 
Surgeon  stands  on  the  out.'r  si.le  of  the  limb.  P.y  tins 
iucisi.ui  we  lirst  divide  skin  and  superflcial  ias.;ia  and  iatty 
l,i,.ue  ■  the  deep  fascia  is  next  opened,  and  the  internal 
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10 

Section  through  the  Calf. 

1.  Aiitcrioi-  tibial  vesMclM  and  nerves.  -j.  I'oKtcrior  tibial 
vcs.sel.s  and  nei-vos  .'!.  I'ernneal  ves.sol.s.  1,  Sbort.saiilionoiis 
vein.    :,.  .Septum  between  pcrcnei  and  [jostcrior  niu.sclc.x. 

HtronK  Mcptnin  between  peronei  and  anterior  group  ol" 
inusclos.  7.  Weak  septum  in  anterior  grou]),  tlirougli  wliieli 
the  anterior  tibial  artery  is  rc.aeliod.  S.  Intero.s.scons  mcm- 
lirane.  9.  To  .slir.w  position  of  lateral  ineision.  10.  To 
Niiow  position  of  dirci.-t  ineision  ((ii  tiiiiii:',s).  11.  Tibia 
12.  Kibiila. 

The  names  of  tlic  inu.selcs  arc  indicated  by  their  inili.al  letter,''. 

.Spatula.  Till'  tilii;il  nx'ye^w  ,,f  lip.  snlcu.s  i,^  no^^•  ,socn. 
and  i.s  t„  Ij,.,  ,i|,,|ig  III.:  whulu  Icn.c^ili  of  thr 

K 
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external  incision.,  about  luilf  an  inch  from  its  attach- 
ment to  the  tibia.   In  dividing  it,  the  edge  of  the  knife 
nnist  be  turned  to\\-ards  the  tibia,  and  at  first  only  cut- 
through  its  muscular  fibres,  exposing  its  deep  tendon  : 
when  this  is  thoroughly  exposed,  make  an  opening  in  il 
after  tlie  manner  of  oj.oidng  the  sheath  of  an  artery 
and  complete  its  division  on  a  director.     Tlir  divided 
soleus  is  next  hooked  aside,  along  with  the  gastroc- 
nemius, and  the  space   where  th.'  artery  lies  then 
comes  into  view  ;  at  tliis  point  it  is  accompanied  by  its 
ven*  comites,  and  at  the  upper  part  of  the  incision  the 
posterior  tibial  nerve  lies  internal  to  it,  then  oA'er  it, 
and  lastly,  at  the  lower  part  of  the  wound,  to  its  oute 
side.     These  structures  rest  on  the  fascia,  covering 
the  deep  muscles  (tibiahs  posticus  and  flexor  longur 
di-itorura),  and  are  covered  by  a  thin  layer  of  fascia. 
This  fascia  must  be  opened  and  the  artery  cleared  and 
licratured  in  the  usual  way,  the  needle  being  passed 

from  the  nerve. 

It  is  important  not  to  open  tlie  fascia  covering  tlie 
deep  muscles,  for  then  it  is  very  easy  to  pass  beneath 
the  flexor  longus  digitorum  and  so  miss  the  artery 
altogether.  There  is  often  a  tendinous  intersection  ni 
the°soleus,  which  must  not  be  mistaken  for  its  .leep 

tendon.  i    i  , 

(2)  The  second  form  is  that  recommended  by  ^'^^^ 
Mr  GuTHBiE,  and  is  known  as  the  mesial  or  direct  in- 
cision (Fi"s  1 1,  10).  The  patient  is  placed  m  the  same 
position  Ts  in  ligature  of  the  popliteal  arteiy  m  tlie 
centre  of  the  popliteal  spaee,  and  the  Surgeon  strands  as 
before  After  the  superlicial  structures  are  divided,  tlie 
knee  should  be  flexed  and  the  foot  extended  m  order  to 
relax  the  mnsrles  througli  whi,di  llie  operator  hns  to 
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pasi;  to  reach  the  artery.  An  incision  six  or  .sevm 
niches  long  is  made  in  the  mesial  liiie  of  the  ]err,  in  tli- 
course  nf  the  vessel,  beginning  about  two  incli'es  belnu 
the  middle  of  tlie  pr,ph'teal  space,  and  dinding  llie  skin 
and  fascia.  Tlie  externa]  or  short  sapJienous  vein  is 
then  separated  and  held  aside,  ami  the  ,,-ptu,u  between 
the  t^^•o  heads  ,,f  tlie  gastrocnemius  is  divided  tn  the 
same  extent  as  the  superticial  incision,  and  tlie  two 
hea.ls  separated.  The  muscular  Kbj'e.s  of  the  snleus  are 
next  cut  thrnugh,  and  its  deep  tendon  opened  as  in  the 
last  (operation,  and  then  tlu^  aponeurotic  ai'cli  covering 
the  vessels  is  divided,  when  the  posterior  tibial  nerve 
"•ill  enme  intn  view,  with  the  posterior  tibial  ai'teiyand 
Its  vente  cnmites,  to  its  Inmr  side.  The  arteiy  is  then 
cleared  and  tlie  ligature  passed /jvr/rt  the  nerve. 

1'.  Ligature  of  the  Vessel  at  the  inner  Ankle.— I  Fere 
the  artery  is  quite  superticial,  and  its  pulsations  may  be 
Oeteeted  during  life.  ft  lies  between  the  tendons  nf 
the  fle.xor  Inngus  digitnrum  and  the  flexor  lone-us 
liallucis,  with  a  vein  on  either  side,  and  the  posteHnr 
ib.al  m.rve  nnniedialely  behind  it  (that  is,  nearer  the 
heel).  Ihe  hmb  is  tn  be  phice.l  in  the  sa,me  position 
as  m  ligature  nf  the  artery  higher  up  by  the  lateral 
ineis.nn:  only  in  the  later  stages  of  the  npeivition  the  ' 

font   had  better  be  Hexed   and  everted.       The  SurgeOn 

stands  as  ,n  the  pn-vimis  nperati,,n.  Make  a  senii- 
lunar  ,ne,s,on  tw.,  inehes  Injig,  a.  lingers  breadth  behind 
the  internal  mallenbis,  towards  which  the  enn..,,\  ity  nf 
the  ,ne,s,nn  is  tn  be  direeted;  the,  inejsinn  nnist  nnt  be 
too  near  the  Ul,ia  lest  the  sheath  nf  the  tendnns  be 
opened.  Cut  thrnugh  the  .kin  and  superlicial  taseia, 
when  the  eleep  i-aseia,  the  internal  a^nmdar  Ih.nnent 
'^nvrnng  the  vessels  i.  binught  intn  v,ew  and  divided' 
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and  the  posterior  tibial  Ufvv(_'  is  liicn  seen,  and  thr 
artery  Avill  be.  found  a  little  nearer  the  tibia;  separate 
the  artery  frum  its  venaj  eoniites  and  ligature  in  the 
iisual  nuumer.  The  struetures  at  tlie  inner  ankle  all 
lie  in  an  obli(iue  ]>lanc,  and  unless  the  operator  keep  t.. 
the  cuneave  side  of  the  iiieisiun  he  is  very  apt  to  ndss 
the  artery  altogether.  The  artery  may  also  be  exposed 
in  the  l.nver  third  of  the  leg  by  a  verti.nd  nieision 
nddway  between  the  internal  malleolus  and  the  tendo 
AchiUis;  in  this  situation  it  will  be  found  lying  on  the 
flexor  longus  digitorum. 

Branches.— (1)  Xutrient  to  tibia;  this  is  the  largest 
nutrient  branch  in  the  body  ;  (2)  peroneal;  (3)  muscular ; 
(-1)  communicating  t..  per,,neal;  (.^)  ealcauean;  (6)  the 
plantar  arteries.  . 

The  Peroneal  Branch  r.Mprires  special  notn  e.    it  IS 
often  as  large  as,  or  even  larger  than,  th.^  posterior 
tibial  artery,  and  arisc'S  from  tliat  vessel  about  an  inch 
and  a,  half  from  its  origin.    At  first  it  i^asses  obhcpiely 
outwards  to\vards  the  libula,  and  then  passes  downwards 
behind,  and  lying  close  to  that  bone  until  about  two 
inches  aliove  the  ankle,   where  it  divides  into  its 
terminal  branches.    It  hrst  lies  on  the  tibialis  posticus, 
.   and  then  passes  into  the  substanre  of  the  Hexor  longus  • 
hallucis,  in  wldrh  it  lies  for  the  rest  of  us  extent. 
The  artery  may  be  ligatured  by  the  same  nuns.on  as 
that  recommended  by  Gutiikik  for  ligature  ot  the 
posterior  tibial  artery.    The  posterior  tibal  nerve  onus 
\  .afe  ..uide  to  rither  of  these  vessels:  il  lies  almost 
exactly' between,  and  in  rlusc  relation  to  them  both- 
the  posterior  tibial  artery  lying  immediately  to  Us  inner 
.ide    whilr  il.e  prronral   branch   occupies  the  same 
pusiiion  on  Us  outer  sidr.    The  structures  divuled, 
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therefore,  are  tlu'  same  in  Ijotli  cases.  It  may  also  be 
readied  in  the  middle  of  the  leg  bj'  an  incisiotl  three 
inches  long,  parallel  with  and  a  finger's  breadth  behind 
the  outer  border  of  the  fibnla.  After  the  superficial 
structures  are  divided,  cut  throudi  the  fibular  oi'l^in 
of  tlie  soleus,  and  tlien  seiwratc  tiie  flexor  longus 
liallucis  from  its  origin,  and  tmvards  its  inner  edge  the 
vi'ss(d  will  usiially  be  found.  Fur  this  operation  the 
leg  must  be  flcxcil  and  laid  on  its  inner  side  and  the 
Surgeon  stands  on  the  outer  side. 

Branches  of  the  Penmeal  Artery.— (1)  :\luscular; 
{'1)  nutri(Mit  to  tiliula;  (3)  eduimunieating  to  posterior 
tibial:  (4)  aiit(  •rior  ])ei"oneal,  Avliicli  is  given  otf  about 
two  inehes  al)ove  tln'  ankle,  pierces  the  interosseous 
mi'iiibraiie,  and  jiasses  down  in  front  of  the  fibula  to 
the  outer  ankle,  and  there  anastomoses  M'ith  the  extei'nal 
malleolar  and  tarsal  branches  of  the  antei'ior  tibial;  (fi) 
terminal  branches,  which  pa.ss  down  to  the  external 
malleohis,  and  anastomose  with  the  malleolar  and 
plantar  aileries  of  the  postiM'ior  tibial. 

Collateral  Circulation  (Fig.  s).— When  the /Wr^r/'-r 
tilnnl  artery  is  tied  a(  its  upper  pmt— (a)  By  the  com- 
municating branch  b'tween  tlie  posterior  tihial  and  pero- 
neal (20)  ;  {!,)  muscular  branches  of  the  posterior  tibial 
anast(.mosing  witli  muscular  branches  of  the  peroneal ; 
('-•)  malleolar  hrauches  (:!())  of  tlie  anterior  t  ibial  anasto- 
mosing with  the  antcrioi'  peroneal  (2S),  and  liirminal 
branches  .>f  tlu!  peroneal  (.".C),  and  calcanean  branches 
of  the  posterior  tihial:  (d)  tlie  communicating  branch 
of  the  dorsal  artery  of  the  foot,  (;!:;),  anastomosing 
'lircctly  with  the  external  plantai'  (:il)  from  the 
posterior  tiliial;  {,■)  the  (.arsal  and  the  metatarsal 
branches  of  the  dorsal  artery  of  tJie  f.,ol,,  anastoim^sin-r 
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at  the  sirlos  of  the  foot  with  tlie  e.\tpmnl(31)  aii.l 
internal  (32)  plantar  arteries;  (/)  the  perforating 
branches  of  the  plantar  arch  anastomosing  with  branches 
of  the  metatarsal  branch  of  dorsal  artery.  When  the 
artery  is  ligatured  at  the  lower  part,  the  collateral  circu- 
lation is  carried  on  by  anastomoses  2  to  6  (inclusive)  of 
above.  When  the  jjeroneal  artery  is  tied,  the  collateral 
circulation  will  be  carried  on  chiefly  by  the  first  three 
iinastomoses  enumerati'd  above. 

ANTEllIOli  TIBIAL  AllTEUY. 
Origin.  — From   the    bifurcation    of  the  pupliteal 
artery  at  the  lower  border  of  the  popliteus  muscle. 
Extent.— From  its  point  of  origin  to  the  middle  of  the 
ankle  joint,  where  it  becomes  the  dorsal  artery  of  the 
foot,    'course.— It  passes  forwards  Ijetweeu  the  two 
lieads  of  the  tibialis  posticus,  and  tium  through  the 
opeiring   aljove  thr   upper  part   of  the  interosseous 
mend,rane,    and   then    passes   downwards  obliquely 
towards  the  ankle  joint.    Its  course  may  be  indicated 
by  a  line  drawn  from  the  inner  sidr  of  the  head  of  tlie 
Hbula  to  a  point  midway  between  the  internal  and 
external  malleoli.     In  its  upper  thinl  the  vessel  bes 
deeply   in  its  lower  Ivvo-tbirds  it  is  more  superhcial. 
Relations.-lt  is  covered  by-(l)  The  skin:  (2)  super- 
lic-ial  fascia;   (:l)  dn.p  fascia;   (4)  the  anterior  tibial 
n.rve  crosses  it  one  or  twic-  1^)  near  the  ankle  it  is 
,.n,.sed  bv  the  trndon  of  tbr  rxtensor  propnus  hallucis. 
it  is  also  overlappe.1  by  ibr  fleshy  bellies  oi  llic  yon- 
t,i.„,.us  mus..les.     On  its  inner  side-(l)The  tibialis 
,;;;,iens;   (2)  near   the   ankl.   th.   .xt-nsov  proprms 
,)n  its  outer  side-(l)  The  anterior  tdual 
,t  the  n,.l.er  part  of  the  vessel;   (2)  extensor 
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loiiLCUs  digitonim  for  about  two  iiiL-lies;  (3)  the  oxtfiisoi- 
pi'Dpriiis  liallueis;  (4)  anterior  tibial  nerve,  at  tlie  lower 
011(1.  It  rests  on — (1)  The  interosseous  nienibranc  in 
its  uppi'r  two-thirds;  (2)  tlie  tibia,  in  its  lower  third; 
(■■^)  The  anteri(n'  ligament  of  the  ankle  j'oint.  Th() 
anterior  tibial  ner\-e,  one  of  the  three  terminal  branches 
nf  tlie  external  pojiliteal,  winds  round  belnw  the  head  of 
the  fihiila,  between  tlie  bmie  and  the  peronens  longus, 
lying  in  close  relation  witli  the  bursa  between  the 
tendiin  nf  tlie  liiee])s  and  the  external  lateral  ligament, 
and  then  passes  lieiieath  or  tiirough  the  exteiisor  lono-us 
digitorum  to  jnin  the  vessel. 

Like  the  radial,  which  it  resembles  in  many  points, 
it  may  lie  tied  in  three  places  — (1)  In  its  upper  third, 
where  it  lies  between  the  tibialis  antieus  and  the  extensor 
Inngus  digitonim,  resting  on  the  interosseous  membrane 
with  its  nerve  to  its  outer  side.  (2)  In  its  middle 
third,  where  it  lies  between  the  tibialis  antieus  and  the. 
extensor  proprins  liallucis,  and  still  resting  on  the 
interosseous  membrane  with  its  nerve  probalily  in  front 
nr  to  its  inner  side.  At  its  lower  third,  where  it 

lies  Ijetween  the  same  two  teudnns,  but  is  lu.iw  restiiie- 
nil  the  tiliia.  witli  its  nerve  once  m.ire  to  its  i niter  sidc'. 
The  patient  should  be  recumbent,  as  usual,  iiis  kiKu; 
shnuM  be  lle.ved,  s( i  that  the  siile  of  his  foot  rests  Hat 
mi  tlie  upera,tiiig  taJile;  pillows,  or  some  olber  support 
should  he  place.l  in  iJic  angle  fdrnied  l,y  |be  leg  and 
tlii^di,  and  the  whnle  steadied  by  an  assistant.  In  the 
'h-"|ier  part  ,if  llie  di.ssectimi  the  ankle,  must  be  Hexed 
treely  to  relax  the  muscles  (,n  the  aiilerior  aspect,  and 
an  assistant  .should  be  prejiared  lo  kee].  them  a))art  by 
lu'.iad  copper  sjiatuhe  at  the  upper  „r  Jl,.,sby  part  nf  the 
h%  but  in  the  Inwer  nr  tendinuus  jiart  blunl  Imdks  may 
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be  substituted  for  the  spatula?.    The  Surgeon  stands  in 
front  and  to  the  outer  side  of  the  limb. 

(1)  In  the  Upper  Third.— To  tie  the  vessel  in  its 
upper  third  an  incision  four  or  five  inches  long  should 
be  ]nade  in  the  line  of  the  ves.sel,  or  crossing  it  rather 
obliquely  dowiwards  and  iuAvards,  along  the  outer 
margin  of  the  tibialis  anticus  muscle,  beginning  one 
inch  below  the  head  of  the  fibula.     Divide  the  .skin 
and  fascia,  and  expose  the  muscular  aponeurosis.  The 
inter-muscular  septum  lietween  the  tibialis  anticus  and 
the  extensor  communis  digitorum  (the  long  extensor  of 
the  great  toe,  not  arising  so  high  up  on  the  fibula  as 
this  nmscle)  is  next  to  be  foimd  and  divided  to  the 
same  extent  as  the  .superficial  incision  ;  great  care  is 
necessary  lest  the  septum  between  the  common  extensor 
and  the  peroneus  longus  be  opened  in.stead  of  this  one. 
and  so  the  operator  be  led  away  from  the  artery.  Tc 
prevent  such  a  mistake,  it  will  be  well  to  bear  in  nnnd 
that  the  septum  between  the  tibialis  anticus  and  the 
connnon  extensor  is  very  «'m7,:,  so  that  the  two  muscles 
are  very  readily  separated  ;  while  the  septum  between 
the  common  extensor  and  the  peroneus  longus  is  ^■ery 
stronq  so  that  these  muscles  are  separated  with  difficult\- 
(Fio- '  11).    Tliis  is  all  the  more  imp(U'tant  to  remember, 
because  the  common  extensor  is  very  narrow  ab.^N-e,  and 
the  operator  is  verv  apt,  therefore,  to  open  the  septvnn 
between  it  and  the  iier.meus  longus.    Tlu'  ankle  benig 
Hexed    the  two  mus.les  -  tibialis   anticus  and  the 
extensor  eonnnunis  digitorum-are  then  separated  .and 
held  aside  with  copper  spatula^,  and  the  artery  rs  then 
found  lying  on  the  interosseous  membrane,  with  the 
anterior  tilnal  nerve  tu  its  outer  side.    It  is  separated 
from  its  vena^  comites,  and  its  .sheath  opened  a)id  the 
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vossel  cleaved,  niid  the  ligature  passeil  froui  the  outer 
3itle.  It  is  rarely,  if  ever,  tied  at  its  upper  part  in  the 
living  body,  excejtt  for  a  wound,  whieli  is  then,  of 
ei.iurse,  taken  as  the  guide  to  the  vessel.  Were  it,  how- 
ever, eonsidei'ed  necessary  to  do  so,  make  the  patient 
throw  the  tibialis  antieus  into  action  by  flexing  the 
ankle  or  inverting  the  foot  before  lie  is  put  under  an 
aufpsthetic,  and  mark  its  outer  bord(U'.  It  is  l)etter  in 
making  the  skin  incisions  to  make  them  slightly  obli(iue 
ddwnwards  and  inwards,  as  it  will  then  be  easier  to 
find  the  septum  between  the  antieus  and  the  extensor 
communis  digitorum.  The  breadth  of  the  muscle  in 
an  ordinary-sized  individual  niiiy  be  regarded  roughly 
as  twii  finger  lireadths. 

{■1)  In  the  Middle  Third.— The  steps  of  this  opera- 
tion resemble  very  cl(is(dy  those  of  the  previous  one. 
The  incision  need  not  be  quite  so  long,  nor  so  far  from 
th(>  anterior  bordei'  of  the  tibia  and  when  the  deep 
fascia  is  c)]iene(l  take  the  tibialis  antieus  as  the  guide. 
Flex  the  ankle  and  separate  the  Hexnr  proprius  halhicis 
from  the  tibialis  antieus  when  the  vessel  will  be  expo.sed 
resting  on  the  intero.^.^eous  membrane.  Separate  it  from 
its  vena.'  comites  and  aidci'iin'  tibial  nei've  and  ligature 

Ki-ini iidiii,)  (tiicni. 

(•■')  In  the  Lower  Third. — Tlie  vessel  is  more  ea.sily 
reached  in  this  situalioi:  as  the  bulk  and  dcplh  of  the 
nuiscies  arc  )nuch  diminished.  An  incision  slundd  he 
made  ill  the  liii.'  of  the  vi'ssel  two  inches  long,  about 
thiT'c  ((uartcrs  of  .-ni  inch  from  the  anterior  edge  of  the 
tibia  upon  the  outi'r  side  of  the  tendon  nf  the  tibialis 
antieus,  and  paralhd  willi  it;  at  this  point  the  tibialis 
anticus  is  much  narrower  than  it,  is  at,  the  upper  ])art 
of  the  leg,  and  the  exten.soi'  pinpi'ins  hallucis  lies  to  the 
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outer  side  of  the  artery.  At  tlas  point,  tlierefore,  tlie 
artery  lies  between  the  tendons  of  tlie  tibiahs  auticus 
and  the  extensor  proprius  halhicis,  with  the  nerve  to 
its  outer  side,  and  n^sts  oii  the  lower  end  of  the  tibia. 
The  sti'[is  of  the  operation  are  similar  to  those  described 
above.  When  the  tendons  are,  exposed  Hex  the  ankle 
and  with  blunt  hooks  hold  them  apart  while  the  vessel 
is  separated  from  the  surrounding  structures  and 
li.niitured. 

Branches. —  (1)  The  anterior  til>ial  recurrent;  (;!) 
muscular;  (:^)  internal  malic(,lar;  (4)  external  malleolar, 
which  is  the  largest,  and  anastomoses  with  the  anterior 
jierdnoal  ai'tery. 

Collateral  Circulation.— Fov  this,  see  anastomoses, 
from  three  to  six,  inclusive,  in  'collateral  circidation' 
under  the  posterior  tiliial  arteiy. 

Dorsalis  Pedis  Artery.— Origin.— It  is  the  direct 
c-ontinuatidu  nf  the  anteridr  tibial  aitery.  Extent. — 
From  the  centre  of  the  insti^]),  beneath  the  anterior 
annular  ligament,  to  the  base  of  the  metatarsal  bone  of 
the  great  toe,  where  it  divides  into  the  communicating 
branch  to  the  sole  of  the  foot  and  the  dorsal  artery  of 
the  great  toe.  Course.— Its  course  is  from  the  centre 
(if  the  instep  tu  the  cleft  between  the  lirst  two  toes. 
Relations. —  ft  is  simply  covered  by  the  integumentary 
structures,  and  crossed  near  its  point  of  bifurcation  by 
tlie  innermost  tendon  of  the  extensor  brevis  digilomm 
which  may  he  taken  as  the  guide  to  the  vessel,  ll 
lies  between  the  tendons  of  the  extensor  proprius  hallucis 
;ind  the  extimsor  communis  digitorum,  and  has  the 
nnterioi'  tibial  nerve  to  its  outer  side.  It  rests  on  the 
b.mes  oi:  the  tarsus  an<l  their  dorsal  ligament-s.  It  may 
)„,  ti,,,|  in  the  n)iper  ]iart  of  its  course  by  an  incisiOM 
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ail  iucli  and  a-half  knig,  in  tlie  line  of  tlic  vessel,  on  the 
niitei'  siiilc  uf,  and  parallel  with  Die  ti'iidoii  of  the  ex- 
tensor propri\i8  hallucis.  To  reach  the  vessel  it  is  only 
in-cessarv  to  cut  throupli  tlic  skin,  superficial,  and  dee]» 
fascia. 

Branches.— ( 1)  Tarsal,  {■!)  ^Metatarsal,  (:})  C'onimuni- 
eatine-,  (4}  .l)<ii'sa,lis  hallucis. 

Collateral  Circulation. — vSee  anastomoses,  four  to 
six  inelusive,  under  posterior  tihial  ailcry. 
The  External  Plantar  artery  and  Plantar  Arch. — 

The  course  of  this  Vessel  may  l»e  mapi)ed  out  on  the 
sole  (if  the  foot  as  follows: — It  begins  at  the  lower  part 
of  the  internal  latei-al  lie-a,ment,  behind  the  internal 
malleolus,  and  runs  fnrwards  ami  outwards,  taki]ig  a 
slightly  arched  course,  with  the  convexity  outwards,  to 
the  base  iif  the  fourth  inlermetatarsal  .space;  this  forms 
its  siiperticial  ]iart,  and  it  is  covered  by  the  supejficial 
structures  and  the  first  layer  of  nniscles  of  the  foot. 
From  tills  pninf  its  cmirse  is  deeper;  it  turns  rouiul  the 
outer  biii'der  iif  tile  aecessorius,  and  runs  forwards  and 
inwards  to  the  posterior  pai't  of  tlii'  fii'st  interosseous 
space  fiirniing  tlii'  ]ilantar  arch,  lying  upon  the  inter- 
ossei  and  the  bases  of  t,be  nietata,rsal  bones.  The  arch 
is  cniiiplctcil  by  (Jic  c( nn 1 1 1 1 1 1 1 icat i ug  braiicb  fi'diii  the 
dorsalis  pi'dis,  and  is  covered  by  the  lirst  three  layers  of 
muscles  of  the  sole  nf  the  fnnt. 

In  regard  to  WOUnclsof  this  aivb  ibc  sanu'  jirinciples 
ol  treatment  must  be  adopted  as  in  wounds  of  ific 
]ialmar  arches.  The  vessel  is  deep — the  fascia  ovci'  it 
IS  dense, — the,  tendons  and  miiscli's  are  numerous  and 
iiii]iortant  ;  a  large  scar  on  the  sole  of  the  foot^  is  a 
serious  thing,  and  lh(!rc|'oiv,  before  lightly  undertaking 
the  opcr;il,i,,ii  of  tying  the  vi'ssel  at  thi'  blee(ling  point 
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these  facts  must       duly  weighed  for  the  patient's  sake 
—for  it  is  not  a  question  of  mere  operative  dexterity, 
first  see  that  the  vessel  is  more  than  wounded,  make 
sure  it  is  completely  divided  ;  if  this  is  not  sufficient. 
th.M,  second  use  a  graduated  compress  pn.perly  applied, 
cmhined  with  tlexion  of  the  knee  ;  if  even  yet  it  does 
not  stop,  ,,rohahly  the  best  plan-  is  third  to  tie  the 
superhcial  f.Mu.n-al.     This  at  first  siglit  may  seem  tar 
fetched,  Init  it  is  not  really  so.     The  ligature  of  the 
su,i..rficial  femoral  is  not  surely  such  a  s..rious  thing  as 
licrature  of  cd  Iea4  fliree  vessels  h.'low  the  .'alf,  prohably 
,;,re,  and  even  then  a  consi.lerable  risk  of  failure  . 
,vl,ile  li-ature  uf  the  singh.  vssel  in  the  thigh  wdl 
almo.st  certainly  be  sufficient.     At  tl,e  same  tune  it 
should  only  be  done  when  everything  else  has  taded. 
Fourth  just' as  in  the  hand,  the  plantar  ;>vch  mayj.e 
ligatured  directly  from  the  dorsum  of  the  foot  alter 
,;,^,„val  of  a  part  of  one  or  other  of  the  metatarsal 
lion.'s  overlying  the  vessel  (DEi.omiK). 
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CHAPTER  XII. 

AMPUTATIONS— INSTRUMENTS.  • 

1.  Means  to  Command  Haemorrhage  ddrinc  the 
oi'EKATiox,  as  («)  Thumbs  of  ii  tnistwurtliy  assistant, 
c.ij.  oil  the  tViiK.iral  ai'tcry  as  it  lies  on  tlie  ilio-jicctinca] 
eiiiiiH'iicc  at  the  pelvic  brim,  in  aiiiputatioii  uf  hip  ;  the 
thuiiih  of  an  assistant,  nr  a  padded  key  (the  ring  of  the 
key  is  to  be  \vra]ipe(l  round  with  a  strij]  of  lint  and 
used  t(i  press  the  artery,  while  the  other  end  is  well 
padded  to  prevent  it  injuring  the  assistant's  hand),  or 
Si'ence'.s  special  compressor,  to  eoiujiress  the  subcla\'ian 
agiiiiist  the.  Hist  I'ib  in  amputation  or  exeision  of  the 
shoulder  joint.  {h)  Lihteu's  bloodless  plan,  of  iirst 
e'Uiptyiiig  the  limb  of  blood  by  simply  elevating  it  for 
about  a  minute,  with  (U'  without  rul)l)ing,  in  the  direc- 
tion of  the  vrnoiis  How,  and  then  applying  Esuuireh's 
elastie-  iiand  m'  I'etit's  tourni((ue.t  without  the  |iad.  lly 
this  means  he  has  shown  that  not  only  is  the  outllow 
through  till'  veins  iiiercaseil,  liy  the  aetioii  of  gravity, 
but  that  the  iiiHow  is  also  ilimiiiished  on  aeeouiit  of  the 
contraetioii  of  the  artrrial  walls,  i'etit's  tourniipiet  with 
Ihf  pa.d  aloiir,  as  it  was  fdriuerly  used,  eoiiipri'sses  both 
Mil'  main  artery  and  the  smaller  vessels  very  elfeetually  ; 
a,  ilisadvautage  is  IliaJ,  it  also  arrests  the  How  of  blood  in 
the  MiprrHr  ial  veins,  whieh  are  thus  >onn  Hlled  and  blcrd 
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a  good  deal  during  tlie  early  stages  of  tlie  operation, 
(c)  E(<MARCHS  bloodless  plan.— He  applies  a  bn-ad  elastir 
bandage,  spirally,  from  the  distal  extremity  of  tlic  limb 
to  be  operated  upon  to  the  [loint  at  which  the  rl;isti<- 
band  or  tourniquet  is  to  be  aijplied  :  after  applying  tin' 
tourniquet  he  removes  the  broail  baiulage.     l!y  this 
means  the  lindi  is  s(|Uce/,ed  absolutely  lilooilless  ami 
remains    so    during    the    whole   operation.  ScA'cral 
objections  have  been  urged  against  this  plan.     (1)  It 
is  said  to  predispose  to  reactionary  ha-ujorrhage,  prob- 
ably from  some  injury  to  the  vasonmstrictor  or  the 
vaso-dUator  nerves,  so  that  the  vessels  do  not  eontrai't 
and  retract  as  they  otherwise  would,  aud  as  tlierc^  is 
alisolutely  no  bleeding  during  the  operation  they  caii- 
n(jt  lie  se(^n  and  secured  so  well  as  in  other  niethoils. 
Again,  one  of  the  essential  conditions  for  the  natui-al 
arrest  of  luemi.irrhage  is  alisent,  viz.,  bliMid,  s(_i  tliat  the 
small  vessels  have  not  an  opportunity  to  seal  themselves 
(biring  the  progress  of  the  operation.     (2)  In  cases  ot 
putrid  sores,  or  soft  vascular  malignant  gi'owths,  it  is 
not  advisalile  to  force  the  noxious  products  further  wy 
the  limb.     (3)  Where  the  elastic  tourniquet  is  used  il 
is  impossible  to  loosen  it  (f  litth,  so  as  to  let  just 
enough  blood  down  to  make  the  open  vessels  visilile, 
and  give  the  smaller  ones  an  oiipi'rtunity  of  l>eiiig 
pbiggT^d   naturally  by   lilood  clot.     With   ]>lenty  of 
assistants  this  is  no  great  disadvantage,  but  in  operat- 
ing single-handed  it  Av.nild  be  a  serious  incon venieiuM^ 
to\he  Surge(.n,  and  risk  to  the  patient  fnun  loss  of  an 
unnecessary  amount  of  blood.    S,.rew  tourniquets,  such 
as  Petit's,  have  not  tbis  disadvantage,  as  they  can  be 
slackened  or  tightened  at  will. 

Straight  Bistouries,  narrow  and  broad— narrow 
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bladeil,  for  oxauiplr,  in  amputation  of  tlie  phalanges  of 
:tlie  fingers,  aucl  metatarsals  nf  fingers  ani.l  toes. 

■J.  Scalpels,  not  too  liroad  bladcd. 

•■.  Cutting  Pliers,  "f- various  s|ia])cs.  In  hv  used  in 
cases  wJiere  the  bone  has  splijitered  during  sa-wing,  and 
in  cases  when'  it  may  he  deemed  expediiuit  to  remove 
tlie  hiMds  i.f  the  metacarjial  bojK'S.  In  using  tiie  j  Jiers 
the  f.at  side  is  to  be  placed  next  ilie  part  to  lie 
preserved. 

5.  Amputating  Knives  of  vaiious  lengths.  If  for 
transfixion,  their  length  shoidd  be  from  one  and  adialf 
to  twice  the  diameter  of  the  part  to  lie  amputated. 
Specially  shaped  knives  are  made  for  the  circidar 
method,  altliough  it  is  not  fiy  any  means  necessary  to 
use  them,  as  an  ordinary  transfixion  knife  does  perfectly 
well.  The  blade  is  nf  the  sajue  lireadth  throughout;  it 
is  not  sharp  pointed  lilce  a  transfixinn  knife,  and  further 
it  is  slightly  curved  towards  the  point,  the  concave  side 
of  the  curve,  of  course,  being  towards  tlie  edge  of  the 
knife.  By  means  of  this  knife  it  is  supposed  that  the 
operator  can  encircle  the  iindi  more  easily.  In  making 
Haps  by  dissectinn,  the  skin  and  the  subcutanenus  fatty 
tissue  ]nusl  be  raised  as  oik;  layer,  and  in  doing  so  tlie 
edge  of  tlie  knife  must  always  be  directed  ainuj /nmi 
the  skill  (just  the  (i|ip()site  U>  tlu;  ]ilan  used  in  the 
dissecting  vmnu)  and  towards  the  ]iart  U<  ]»•  reimived. 
By  this  mea,ns  we  avoid  cutting  tlie  small  vessels  in  tlie 
subeutaucnus  fat  that  gn  W  imurisli  llie  skin,  a.ml 
are  therefore  h'ss  likely  tn  cause  sldiighing.  Thi'  skin 
its.ilf  must  be  cut  at  right  angles  to  the  surface  to  avoid 
nndermiiiing  <<v  slielviu,^  nf  the  eiltrc. 

n.  Saws,  with  strong  bmad  IiLmIc,  line  hrtli  propei'ly 
set,  and  stroll--  moveable  back;  also  various  other  kinds 
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for  special  operations,  as  finger  and  metacarpal  saM-s. 
In  sawing  the  bone,  prcvionsly  cleared  by  the  knife, 
place  the  Uel  of  the  saw  on  the  bone,  the  blade 
being  steadied  by  restuig  against  the  second  joint  of 
tire  left  thumb,  and  then  draw  it  with  firm  pressure 
towards  you,  in  order  to  make  a  groove  for  it  to  run  in 
and  prevent  it  slipping  about;  after  this  use  long,  light, 
sweeping  movements,  the  assistant  in  the  mean  time 
taking  care  to  hold  the  bone  in  such  a  way  that  he 
does  not  lock  the  saw  by  raising  it,  nor  snap  it  through 
before  complete  division  Ijy  depressmg  it.    In  limbs 
with  tAVO  bones  of  equal  size  they  should  be  sawn 
through  together;  if  of  unequal  size,  the  smaller  should 
first  be  divided,  and  in  the  case  of  the  femur  the  sa^v 
should  be  so  manipulated  that  its  posterior  ridgc 
(linm  aspera )  is  divided  before  the  rest  of  the  bone  is 
entirely  sawn  through. 

7.  Ordinary  Artery  and  Torsion  Forceps. 

8.  Tenacula.— Tenacula  are  required  in  some  opera- 
tions where  tlie  vessel  cannot  lie  secured  by  the  ordinary 
forceps,  as  in  cases  when  amputation  is  perforuied  at  a 
point  where  an  artery  is  passing  between  two  bones, 
and  is  apt  to  retract  so  much  that  it  cannot  be  eauglit 
by  orelinary  methods,  but  must  be  secured  by  hooking 
up  a  little' of  the  surrounding  tissues  with  the  artery. 
This  is  best  done  by  a  tenaculum  plunged  deeply  through 
the  tissues,  and  made  to  transfix  the  vessel  which  is 
then  pulled  forward,  and  the  tissue,  with  the  artery, 
li,..l  under  the  tenaeidum.    Cases  in  point  are  met  with 
in  amputatiou  just  below  the  knee,  where  Mie  anierio,' 
llhUa  artery  comes  through  between  the  two  bones;  also 

ainimtation  just  below  the  elhow  joint,  where  the 

"        "  between  the 
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radius  aud  ulna.  A  like  method  of  securijig  vessels 
may  be  necessary  in  amputating  through  chronically 
inflamed  parts,  or  in  places  where  the  coats  of  the 
vessels  are  diseased,  so  that  they  cannot  be  i^ulled  out 
sufficiently  for  the  application  of  the  ligature.  A 
curved  needle  may  also  be  used  for  a  similar  purpose. 

9.  Lion  Forceps.  — Used,  for  example,  in  Syme's 
amputation  at  the  ankle  joint;  and  in  Garden's  amputa- 
tion at  the  knee. 

10.  Periosteum  Elevators  may  be  required  in  many 
amputations,  e.g.  hip,  thuml),  &c. 

11.  A  good  stock  of  Wells's  or  Peax's  Forceps,  for 
till'  temporary  arrest  of  hiemorrhage. 

12.  Ligatures  and  Needles,  buth  for  catgut  and  wire 
sutures.  The  needle  for  ^^■ire  sutures  has  deep  grooves 
near  the  eye,  so  that  the  wire  may  lie  smoothly,  and  not 
obstruct  the  passage  of  the  ne(,'dle  through  the  tissues. 

13.  Scissors. 

U.  Retractors  of  strong  calico  split  at  one  end. 
In  cases  where  there  is  Imt  one  bone,  split  it  hito  two 
tails;  where  there  are  two  bones  it  must  bi;  split  into 
three  tails.  This  method  of  ivtracting  the  tissues  is 
sometimes  used  in  the  circular  and  in  the  comliined  flap 
and  cireular  plans  of  amputation,  ljut  is  not  necessary 
m  the  pure  flap  amputations,  the  flngei's  of  an  assistant 
henig  all  that  is  recpiired.  Ey  tliis  means,  not  only  are 
the  soft  parts  retracted,  but  are  at  the  same  time  pro- 
tected from  til.'  teeth  of  the  saw,  and  from  impregnation 
with  sawdust. 

l-''-  Dissecting  Forceps. 

Assistants.— The  numbei'   I'dpiired   will  necessai'y 
vaiy  much.    Tlie  following  is  a  fairly  complete  list:--^ 
•N'a  one,  to  aibiiiiiister  chloroform. 
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No.  two,  to  empty  the  limb  of  blood  cancl  command 
tlie  main  artery,  take  charge  of  the  tonrniqnet,  &c. 

No.  three,  to  attend  to  the  flaps,  to  retract,  &c. 

No.  four,  to  hold  the  part  to  be  removed. 

No.  five,  to  assist  operator,  keeping  the  wound  free 
of  blood,  and  catching  up  small  vessels  with  Wells's  or 
Pean's  forceps,  and  ligaturing  the  vessels  as  they  are 
seized  by  operator. 

No.  six,  to  hand  instruments  to  operator  and  his 

assistant. 

No.  seven,  to  wash  spoiiges  and  supply  them  as 
required  to  No.  five  or  operator. 

In  a  well  appointed  hospital  it  is  a  smiple  matter  to 
find  plenty  of  assistants;  but  m  many  cases,  e.g.,  in 
country  practice,  it  is  impossible,  and  the  operator  has 
to  do  the  work  almost  single-handed.  Hereafter,  in 
describing  the  different  operations,  to  avoid  muiecessary 
repetition,  I  will  only  mention  the  duties  of  the  assistant 
who  has  charge  of  the  leg,  with  an  occasional  reference 
to  the  one  who  has  to  look  after  the  flaps. 

DIFFERENT  METHODS. 
I.  Circuiar  Metliod  (Benjamin  Bell).— In  the  old 
and  original  circular  method  all  the  tissues  were  cut 
tlirou-ir  at  one  level.  This  was  before  the  days  of 
tourniquet's  or  chloroform.  From  this  crude  origin 
there  was  a  gradual  progress  up  to  the  time  when  it 
may  be  said  to  have  been  perfected  by  Bell,  and  ^^1ls 
froin  henceforth  known  as  the  '  Iriplc  innsion.  ihe 
integument  being  drawn  up  by  an  assistant,  who 
nrasps  the  limb  with  l)oth  liands,  the  operator  divides 
tlie  skin  and  fat  by  a  single  circular  sweep  of  the 
knife-   tlie  skin  and  fatty  tissue  are  then  dissected 
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farthest  from  the  main  artery  is  usually  cut  lirst 
Advantages.- (rt)  It  is  more  easily  ami  rapidly  performed 
as  compared  Avitl.  the  circular,  and  is  therefore  less 
painful  to  the  patient;  but  this,  as  already  stated,  is  ot 
little  consequence  now-a-days.     {l>)  It  gives  a  good 
muscular  cushion  to  cover  the  end  of  the  bone;  this 
advantage,  however,  is  more  fancied  than  real,  for 
Suro-eons  are  inclining  to  the  Ixdief  that  niuchmnscu  ar 
tissue  in  a  stump  is  an  unmixed  evil.    The  muscular 
tissue  atrophies  and  hnaUy  disappears,  so  that,  from 
this  point  of  view,  the  circular  is  as  good  as  the  Hap. 
(r)  At  joints  flap  amputation  is  better  than  circular. 
Disadvantages.-(«)  Many  of  the  vessels  arc  cut  obhnuely, 
.lu.l  therefore  do  not  retrac^t  and  contract  so  much  as 
they  would  were  they  cut  transversely  as  in  the  circular 
metiiod.     (!>)  Previously  it  often  failed  to  produce  su 
cood  a  stump  as  the  circular  method,  on  account  of  t  u. 
h-recular  retraction  of  the  dilferent  nniscles.     (c)  i  he 
surface  of  the  wound  is  larger  than  in  the  circular 

amputation.  -r       a  ■  t 

Transfixion  versus  Dissection. -Transfixion - lu 
muscular  hmbs  the  Haps  are  apt  t..  Ik'  redundant, 
heavy,  and  easily  displaced ;  further,  the  nmscles 
'start,'  and  this  delays  primary  union,  and  is  very 
painful  to  the  patient.  It  is  more  easily  and  speedily 
performed,  but  n.ore  diihcult  to  fonn  a  well-shap  d 
Hap  AVhen  there  is  nuudi  muscular  tissue  it  has  to  he 
t;cked  in  to  allow  the  skin  surfaces  to  ;   t  us 

causes  tension,  gaping  of  the  wound,  givmg  way  of  tlu 
stitches,  and  many  other  evds. 

Dissection.-The  Haps  can  be  shaped  l.cUev,  and  oue 
belter  choose  the  relative  proportions  of  uuiscle  and 
nteringiuto  the  Ih.ps.     It  is  less  easy  to  perform 
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aiiLl  takes  lougor  time.  In  many  places  it  is  impossible 
til  tvanstix,  as  the  bone  is  too  thinly  covered,  e.g., 
anterior  aspect  of  the  leg,  and  tlie  posterior  aspect  of 
the  forearm  ;  in  these  situations  the  ilaps  mnst  be 
made  l)y  dissection.  In  cases  of  smash  I'equiruig 
amputation  the  Maps  must  be  shaped  by  dissection, 
otherwise  the  tendons  and  muscles  being  loosed  by  the 
"y'-^i'V)  yield  liefore  the  knife  and  are  dragged  out. 

The  best  form  of  flap  is  one  made  by  dissection,  com- 
posed-of  the  cutaneous  and  subcutaneous  tissues,  with, 
if  necessary,  a  little  muscular  tissue  taken  up  towards 
its  base  to  prevent  sloughing  of  the  skhi  flap. 

III.  Combination  Methods  {flrxp  and  circular).— 
(a).— Modified  Circular  (Syme).— Two  semi-lunar  in- 
cisious  are  made  tlirough  the  integuments,  which  arc 
then  dissectt'd  and  draAvn  up  f(5r  two  inches,  and  tlie 
iiiusclcs  divided  by  a  circular  incision  on  a  level  Avith 
till'  retracted  skin,  the  muscles  on  the  posterior  aspect 
being  divided  somewhat  lower  down  than  those  oji  the 
anterior  aspect.  The  soft  jmi'ts  ai'e  tlien  forcibly  iv- 
tracd'd,  and  the  l)oue  cleared  iind  sawn  higlier  up. 

Tlie  nidy  diMercnce  between  tbr,  'modiJicd  circular 
of  .Syme,  and  the  'triple  incision'  of  i'.ell,  consists  in  the 
mode  of  dealing  witli  tlie  skin.  The  'niodifled  circular' 
IS  specially  useful  when  amputating  through  cone-shaped 
parts,  as,  fov  (sxampli',  just  l)elow  tlie  calf.  In  that 
position,  Avere  the  ordinary  circular  method  us('d,  it 
■would  be  impossible  to  retract  the  skin  suliiciently 
witliout  si)litt)ng  it;  but  the  modifird  circular  renders 
its  retraction  easy.  In  the  u|.]icr  extremity  also  it  has 
the  great  advantage  of  giving  the  longest  possilile  stump; 
the  fact  that  the  scar  is  opjiosite  tlie  end  of  the  boiuj,  is 
not  such  a  scrim, s  objcctiMii  in  the  u|iper  extremity  as 
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it  is  ill  llie  lower.  It  is  also  useful  in  amputations 
througli  the  fleshy  parts  of  the  thigh,  and  in  operations 

below  the  knee. 

(&)  Teal's  Method  (hy  long  and  short  aniero-postenor 
rectangular  //«^«;.-The  long  flap  is  folded  over  the  end 
of  the  bone,  and  should  not  contain  the  large  blood 
vessels  and  nerves  of  the  limb;  and  its  length  and  its 
breadth  should  be  each  eciual  to  one-half  the  circumfer- 
ence of  the  limb.    The  short  posterior  flap  should  only 
be  one-fourth  the  length  of  the  long  one,  and  should 
contain  the  large  blood  vessels  and  nerves.  Whether 
therefore,  the  short  flap  is  anterior  or  posterior  will 
depend  on  the  position  of  the  large  blood  vessels  and 
nerves,  e.g.,  at  the  ankle  the  sh..rt  one  will  be  posterior, 
while  at  the  wrist  it  will  be  anterior.    This  method  is 
chiefly  used  at  the  ankle  and  immediately  above  the 
knee.     The  advantages  clahned  for  this  method  are- 
(1)  The  bone  is  well  covered  by  sound  tissue;  (2)  ihe 
cicatrix  is  situated  high  up  on  the  posterior  aspect;  (:^) 
It  provides  a  dependent  opening  for  the  escape  of  dis- 
charges; (4)  The  patient  can  bear  a  considerable  part  oi 
his  Aveight  on  the  end  of  the  stump. 

Its  disadvantages  are-(l)  The  great  lengt  i  of  the 
flaps    Because  of  this  the  bone  must  be  sawn  higgler  up 
than  in  many  other  methods  of  amputation,  e.g.,  Syme  s 
modified  circular,  and  one  would  therefore  be  guilty  o 
the  serious  error  of  removing  move  of  the  sound  In 
than  is  absolutely  necessary,  thus  giving  a  less  iis.  i 
stump,  as  well  as  increasing  the  risk  of  the  opeiation 
smee'iie  nearer  we  approach  the  trunk,  the  mon.  fat 
.Ic,  such  operations  become.     This  is  very  marked  at 
,,,eie  the  Umb  at  the  point  of  -ct^on  .  l-^c- 
Lrly  Heshy ;  when  the  limb  is  spare  this  dlsad^  antage 
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not  so  marked.  (2)  The  square  form  of  the  flaps.  This 
necessitates  much  time  and  great  pains  to  make  them  fit 
wcU.  (.3)  The  anterior  flap  is  doul;)led  upon  itself,  and 
there  is,  therefore,  great  risk  of  impairing  its  vitality, 
(-i)  In  amputating  for  malignant  disease  there  is  greater 
risk  of  recurrence  in  the  long  flap  than  in  two  shorter 
ones,  the  bones  being  divided  at  the  same  level.  (5) 
8o  also  in  cases  of  great  injury  to  the  soft  parts  this 
method  Avould  be  impracticable,  as  it  would  necessitate 
section  of  the  bone  high  up.  (6)  Should  the  flaps  fail 
to  unite  by  the  first  intention,  the  heavy  anterior  flap 
will  give  rise  to  considerable  trouble  in  the  after  treat- 
ment.   (7)  The  cut  surface  is  extensive. 

('■)  Spence's  Method. — By  a  long  anterior  flap;  but 
the  flap  is  not  dcmhled  upon  itself,  nor  does  it  require  to 
l)c  so  Jong  as  in  Teal's  method;  it  simply  folds  loosely 
over  the  posterior  segment  of  the  stump,  and,  Avhen 
liealed,  the  cicatrix  is  on  the  posterior  aspect.  Its 
breadth  should  lie  fully  one-half  the  circumference  of 
the  limb,  and  its  free  end  gently  rounded.  A  flap  four 
inches  in  length  will  be  sufficient  f(_)r  a  limb  twelve 
inclies  in  circumferen(M'.  On  the  posterior  as]iect  the 
soft  ])arts  are  divided  obliquely  towards  the  bone,  be- 
ginning two  inches  lower  tha,n  the  level  of  the  base  of 
tlic  anterior  flap.  The  wliole  of  the  soft  ])arts  arc  tlicn 
retracted,  and  the  Ijone  is  sawn  tAVo  inclies  liiglier  up 
tlian  the  base  of  tlie  flaps.  This  UK^thod  is  almost 
restricted  to  the  lower  third  of  tlie  thigh,  and  is  specially 
vahialili'  in  muscular  linilis. 

The  advantages  of  this  plan  ov(>r  Teal's  metliud,  so  far 
as  regards  the  length  of  the;  sturiq)  at  any  I'ate,  arc  more 
apparent  tlian  real.  If  Spence's  flap  is  two  inches 
shorter  than  Teal's,  he  .saws  tlic  Ixme  two  inclies  liioher 
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up  than  tlie  base  of  the  Hap,  whereas  Teal  saws  the  hone 
on  a  level  with  the  base  of  the  flaps.  But  Spence's  is 
more  easily  performed,  provides  as  good  a  covering  to 
the  hone,  the  eicatrix  is  iii  a  good  position,  the  wounded 
surface  is  less,  and  should  it  fail  to  heal  hy  the  first 
intention  it  is  more  manageahle. 

{d)  Garden's  Method. —  A  rounded  anterior  flap 
composed  of  skin  and  subcutaneous  tissue  onl}-.  Its 
form  and  position  resembles  very  closely  Spence's 
anterior  flap.  Before  sawing  the  bone  the  soft  parts 
are  retracted  a  little  ;  there  is  no  posterior  flap.  This 
method  is  used  prmcipally  at  the  knee  joint  in  amputa- 
tion through  the  bases  of  the  condyles. 

(e)  Lister's  Method.— It  resembles  Teal's  somewhat, 
only  Lister  takes  the  flaps  more  ecpially  from  the 
anterior  and  ])Osterior  surfaces.  His  method  has  all 
the  advantages  of  Teal's  plan,  without  its  disad- 
vantages. The  anterior  flap  is  about  two-thirds  of  the 
diameter  of  the  Ihnb  at  tire  pouit  where  the  bone  is  to 
be  sawn,  and  the  posterior,  half  that  length;  as  coiii- 
l)ared  with  Teal,  there  is  less  sacrifice  of  sound  limli. 
The  scar  is  situated  behinil,  and  there  is  a  free  exit  for 
discharges.  This  method  is  best  suited  for  amputation 
through  the  fleshy  parts  of  the  forearm,  leg,  and  thigh. 
The  flaps  are  made  liy  dissection,  and  are  chieHy  com- 
posed of  integumentary  structures;  if  it  be  deemed 
necessary,  however,  some  muscle  may  be  taken  up  at 
the  base  of  the  anterior  flap,  to  less,<n  tlie  risk  of 
sloudiing.  The  posterior  flap  is  composed  entirely  of 
the  skin°  subcutaneous  tissue,  and  fat.  The  flaps  arc 
then  raised  and  the  muscles  ,li^•ided  by  a  circular  sweep 
of  the  knife  and  retracted  for  a  distance  equal  to  one 
quarter  of  the   diamefer  uf   Die  limb  and  Die  bone 
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'livided  at  tlii.s  point.  Sliould  the  retractiun  of  tlic 
flaps  prove  difficult,  it  may  be  necessary  to  cany  an 
incision  upwards  IVoni  the  angle  of  the  Haps  to  tlie 
]ioint  at  whicli  the  hone  is  sawn,  eitlier  on  one  or  botli 
sides — somewhat  after  the  manner  of  Teal,  only  he 
makes  the  lateral  incisions  at  the  lieginning  of  the 
operation.  In  the  thigh  it  is  found  necessary  to  retract 
the  muscles  for  a  distance  equal  to  the  diameter  of  the 
limh.  yurther,  ui  the  lower  thirds  of  the  leg  and  fore- 
arm it  is  necessary  to  make  the  anterior  flap  equal  in 
length  to  the  diameter  of  the  lindi,  in  order  to  ensure  a 
good  covering  for  the  lione,  and  at  the  same  time  make 
certain  that  the  cicatrix  shall  be  situated  beliind ;  tlie 
reason  is,  that  the  Imips  form  a  greater  proportion  of 
the  thickness  of  the  lindi  in  tliese  situations. 

IV.  Oval  Method.— This  plan  is  specially  adapted 
for  disarticulation  of  the  fingers  and  toes,  shoulder  and 
hip.  It  is  really  a  circidar  anqmtation  with  a,  straight 
incision  u]i  one  side  of  the  lindi,  with  the  angles,  where 
the  straight  and  the  circular  incisions  meet,  i-ounded 
oil.  "When  the  sti'aight  iueision  is  hmger  than  usual,  it 
is  ofti'ii  called  the  '  racket-shajiiM  1'  inrisidu,  which  may 
bo  used,  for  example,  in  aiuputatiou  of  the  metatarsal 
bone  of  the  little  toe. 

SPECIAL  POINT.S  IX  KKFMRENCK  TO  AMPUTATION. 

Whatever  mijtliod  ]iiay  l)e  adopted,  the  Following 
objects  nuist  lie  clearly  kept  in  mind: — (1)  Use  every 
possible  endeavour  to  .save  the  patienl/s  life,  and  give 
lum  the  most  useful  limb— cu-  slump  rather— after- 
wards. Merc  'l)rilliancy'  is  not  in  be  thought  of  in 
amputating;  in  the  eyes  nf  uuist  men,  who  are  endowed 
^vith  a  fair  anvouni  of  cnnumm  sense,  if,  is  about  une  of 
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the  worst  qualifications  a  Surgeon  could  possibly  have. 
A  living  brother-man  is  at  your  mercy,  Avho  probably 
has  his  bread  to  win,  and  not  only  that,  but  perhaps 
also  is  the  sole  support  of  a  wife  and  children.  It 
behoves  a  Surgeon  therefore,  beyond  all  things,  to  keep 
in  mind  the  golden  rule  formulated  by  One  who  was  at 
once  the  most  successful  Surgeon,  the  greatest  Teacher, 
and  the  truest  Man  that  ever  lived— '  Therefore,  aU 
things  whatsoever  ye  would  that  men  should  do  to  you, 
do  ye  even  so  to  them' 

(2)  Provide  a  sufficient  covering  of  healthy  integu- 
mentary structures,  with  as  little  loose  muscular  tissue 
as  possible.  The  total  amount  of  flap  length  should  be 
equal  to  one-and-a-half  times  the  diameter  of  the  limb, 
at  the  point  where  the  bone  is  sawn.  The  nerves  are 
cut  short  to  avoid  their  being  included  in  the  cicatrix 
and  caushig  a  'painful  stump.'  The  flaps  should,  as  a 
rule,  be  made  by  dissection,  and  the  anterior  is  to  be 
about  twice  the  length  of  the  posterior. 

(3)  The  scar  should  be  situated  Ijehind,  and  for  this 
purpose  the  long  anterior  and  the  short  posterior  flaps 
are  best  suited,  as  the  bones  in  the  thigh  and  leg  are 
situated  nearer  the  front  than  the  back.  By  this 
means  the  scar  is  better  protected  from  pressure  and 
injuries,  and  the  patient  may  be  able  to  bear  a  con- 
siderable part  of  the  weight  of  his  body  upon  the  stump; 
further  the  flexors  retract  more  than  the  extensors, 
and  tliis  will  pull  up  the  scar  still  further. 

(4)  Have  a  free  exit  for  discharges.  For  this  purpose 
the  position  of  the  longer  flap  will  necessarily  depend 
on  the  position  of  the  limb  during  the  after  treatment. 
In  the  forearm  the  long  flap  should  be  taken  from  tlie 
dorsal  surface-though,  as  a  matter  of  fact,  the  dorml 
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surface  of  the  forearm  corresponds  to  the  anterior  surface 
of  the  leg.  Elsewhere  it  must  come  from  the  anterior 
surface,  provided  there  is  no  special  reason  to  the 
contrary,  as  in  amputations  of  the  foot,  ankle,  and 
Avrist  joint ;  in  these  situations  the  opportunity  of 
getting  a  pad  so  fitted  hy  nature  for  the  purpose 
intended,  having  heen  previously  accustomed  to  bear 
weight,  outweighs  every  other  consideration. 

(5)  Try  to  save  as  much  of  the  sound  limb  as 
possible,  for  the  nearer  we  approach  the  trunk  the 
greater  is  the  danger  to  the  patient,  and  besides  the 
longer  the  stump  the  more  power  will  he  possess  over 
any  artificial  limb.  The  longest  stumps  can  be  obtained 
by  tlie  modified  circular,  or  the  equal  antero-posterior 
flaps.  This,  however,  mnst  not  be  obtained  at  the 
expense  of  other  equally  important  princij^les,  as  good 
drainage,  posterior  position  of  scar,  &c. 
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CHAPTER  XIII. 

AMPUTATIONS  OF  THE  UPPER  EXTREMITY. 

In  regard  to  amputations  of  the  tliunib  and  fingers, 
the  cardinal  principles  to  lie  kept  in  mind  are— (1)  To 
keep  up  the  full  breadth  of  the  hand,  so  that  it  may 
retain,  as  far  as  possible,  its  grasping  and  lifting  powers; 
and,  in  order  t(.  do  this,  tlie  heads  of  the  metacarpal 
bones,  at  least  of  the  second  and  third  fingers,  must  not 
be  interfered  with,  for  a  contracted  hand  is  a  weak 
hand,  however  pretty  it  may  look.  (2)  To  maintain  tlie 
opposibility  of  the  thumb  or  anij  venmant  thei'eof.  (3) 
That  the  ugliest  and  worst  natural  appendage  is  im- 
mensely superior,  to  its  possessoi',  to  the  most  ingenious 
and  artistic  artificial  hand. 

A  TEKMINAL  I'HALAN.X. 
This  amputation  may  be  rendered  necessary  for  nijury 
or  disease.  A  very  common  cause  is  tlie  result  of  a  bad 
whitlow.  In  whitlow,  or  abscess,  of  the  pulp,  the  lione 
is  very  apt  to  necrose  on  account  of  the  close  connection 
between  tlie  fibrous  tissue  composing  the  pulp,  and  the 
fibrous  periosteum  immediately  below.  The  base  of  tlic 
bone,  however,  usually  escapes,  because  tliere  the 
tendon  of  the  long  fiexor  is  attached,  and  is  surrounded 
.  by  its  sheath,  and  tliis,  it  would  appear,  jirolects  the 
periosteum. 
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Fig.  12. 


A.  Aiii|iut.Mt inn  III'  Ihci  tliiiinbiit  tlio  iTietjiciirpo-pliiilaiiKenl 
.■ii-tii_uhitinii  by  the  'oViU  '  iiictliiMl.  li.  'I'Ik^  sairu.'  for  tlu:  imlox 
linger.  (;.  Chioiifi's  iiioUidil.  I ).  'I'liimigli  :i  sccdiid  )iliiiJHiix. 
K,  <i.  and  K.  Tliiviiigli  a  turmiiial  [ilialaiix,  by  u  niii^lo  iialiiiai- 
Tliroiicfli  ;!  terminal  jilialiinx.  Iiy  ilnnblo  tlap. 
II.  .\ni)iutatiuii  or  a  linger  by  tlie  double  latenil  Ma)!. 
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1st  Method— By  Single  Palmar  Flap  (Fig.  12,  E.).— 
The  hand  should  be  emptied  of  blood  by  elevation,  and  an 
elastic  tourniquet  applied  just  above  the  wrist.  It  must 
then  be  held  at  a  convenient  height  for  the  operator  by  an 
assistant,  who  flexes  the  elbow  of  the  arm  to  be  operated 
upon,  places  the  forearm  between  his  OAvn  left  side  and 
left  arm,  flexes  the  wrist,  and  places  the  hand  in  the 
prone  position;  the  fingers  on  each  side  of  the  affected 


Fig.  13. 


-.0 


A  B  ftiid  C  D  lines  showing  linw  to  find  tlie  joints 
between  tlio  plialiuiges.  e.  Tubercle  at  the  base  of  the 
second  phalanx,  which  may  bo  talcen  as  the  guide  to  that 
articulation. 

one  are  to  be  well  abducted  and  turned  in  towards  the 
palm.  The  operator  should  stand  facing  the  hand,  and 
must  be  provided  with  a  narrow  bladed  T)istoury.  lb' 
next  grasps  the  tip  of  tlie  phalanx  to  be  removed 
between  his  forefinger  and  thumb  and  bends  it  to  n 
right  angle  with  the  second  phalanx,  and  tlien  by  a 
transverse  sweeji  <if  the  bistoury,  from  heel  to  point, 
(,pens  tlie  joint.    Tlie  usual  rule  for  finding  the  joint  is 
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a  good  one — the  joint  is  on  a  level  with  an  imaginary 
line  drawn  along  the  middle  of  the  lateral  aspect  of  the 
second  phalanx,  when  the  finger  is  held  as  directed 
(-Fig.  13,  A.  B.).    The  knife  is  then  to  be  carried  ronnd 
the  base  of  the  jjhalanx,  the  first  and  second  jihalanges 
in  the  meantime  being  extended,  while  the  terminal 
phalanx  is  still  further  flexed  as  the  lateral  ligaments 
are  divided.    When  the  knife  has  cleared  the  end  of  the 
bone  the  phalanx  being  amputated  should  be  fully 
extended  and  a  flap  of  sufficient  length  cut  from  the 
pulp.     Structures  divided— Skin,  superficial  fascia, 
digital  vessels  and  nerves,  extensor  tendon,  ligaments 
of  the  joint,  and  tendon  of  the  flexor  profundus  digi- 
torum.   In  many  cases  the  removal  of  the  Avhole  phalanx, 
after  tlie  manner  above  described,  is  not  called  for,  all 
tliat  is  rc(pured  being  simply  to  remove  the  necrosed 
piece  of  bone,  the  joint,  as  previously  explained,  often 
escaping.    In  this  way  tlie  periosteum  may  form  a  new 
phalanx,  and  the  finger  l)e  comparatively  little  tlio 
worse. 

2nd  Method  — By  Double  Flaps  (Fig.  12,  F.).— The 
assistant  in  this  case  must  hold  the  hand  supinated, 
the  finger  to  be  operated  upon  fully  extended,  and  the 
otlier  fingers  turned  iido  tli(^  ])alni  or  held  aside  in  any 
other  convenient  way.  Tlie  operator  standing  as  before, 
grasps  the  ti]i  of  tlie  fingei'  betwecsn  his  own  furefinger 
and  thumb,  and,  while,  kee])ing  tlie  last  two  iilialanges 
extended,  may  Ih'x  it  slightly  at  the  cariMi-metacariial 
articulation.  H,.  l,li,.|i  translixcs  it  as  i dose  to  thr  bone 
as  possible,  taking  care  tliat  the  Imck  of  iJie  knife  is  just 
a  little  way  in  front  {I.e.,  nearer  the  tip  of  the  linger) 
of  the  crease  in  tint  skin  eorres|)ondin,o-  to  the  joint.  A 
llaji  of  sidiieieiit  size  is  tlM'ii  eiit,  inid  is  hidil  out  of  the 
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,vay  l,v  tho.  assistant.  The  phalanx  is  next  to  he  ovov- 
extended,  the  joint  opened,  the  knife  passed  througli 
hetween  the  hones,  and  a  smaU  flap  cut  from  the  dorsal 
aspect.  Provided  he  makes  the  palmar  flap  of  sufficient 
len-th,  the  operator  need  not  make  a  dorsal  flap  at  aU. 

a'rd  Method.— By  Circular  incision.— This  plan  may 
he  adopted  Avhen  there  is  not  enough  sound  material 
left  to  form  ilaps.  The  finger  may  be  conveniently  held 
as  in  the  first  method,  only  it  uiust  he  kept  extended. 
The  operator  standing  as  before,  makes  a  circular  inci- 
sion about  half  an  inch  nearer  the  tip  of  the  finger  than 
the  joint.  The  structures  are  then  to  he  reflected  to  the 
level  of  the  articulation,  the  ligaments  divided,  and  tli.' 
lione  removed. 

THE  SECOND  PHALANGES. 
The  second  phalanges  may  in'  amputated  in  exactly 
similar  wavs.    An  objection,  however,  to  the  amputa- 
tion of  a  «.cond  phalanx  is  that  we  remove  he  eiitiiv 
attachments  of  the  flexor   sublimis   and     he  flexor 
pvofundus  tendons-tlie  sublimis  being  atUiched  b.  he 
sides  of  the  second  phalanges,  and  the  profuiulus  to  tlie 
base  oi  the  terminal  phalanx.    The  broad  expansion, 
however,  of  the  cnunon  extensor  that  covers  the  hack 
of  the  first  phalanx  is  left,  and  forms  new  attachments 
Id  therefore  the  stump  renunns  f.ed  m  the  exbm^d 
position,  being    neither  ornamental  nor  useful,  but 
po     vc  y  in  the  way.    One  might,  however,  on  pureb' 
^  Imiil  grounds,  suppose  that  it  would  not  be  ,u. 
o  useless,  for  into  this  same  expansion  are  insei^^ 
lumbricales  (the  so-cahed  \micr  s  m.scle.-  ),  and  th. 

:t  sei  muscles.    Now  the  lumbricales  act  as  flexo. 
o    the  lirst  phalanges  and  extensors  oi  the  other  t.o 
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while  the  iiitcrossci  also  act  as  flexors  of  the  same 
phalanges,  in  addition  to  their  move  evident  actions  of 
abduction  and  adduction.  This  is  theoretical,  and 
experience  alone  is  competent  to  decide  the  (picstion. 
In  the  case  of  a  single  hnger,  therefore,  it  lias  usually 
been  the  custom,  in  circumstances  requiring  the  amputa- 
tion of  a  second  phalanx,  to  remove  the  wlicile  linger; 
in  cases,  however,  recjuiring  the  removal  of  two  or  more 
Hngers,  it  would  manifestly  be  better  to  lea^-c  the  hrst 
]ihalanges.  Probably,  also,  in  the  case  of  the  index 
tinger  it  had  better  be  left  to  act  as  an  opponent  to  the 
thumb,  but  on  this  point  Surgeons  are  not  agreed.  Xo 
doubt,  tlie  amputation  of  a  single  finger,  as  usually 
[lerformed,  Aveakens  the  grasp  of  tlie  hand  consideral;)ly ; 
but  there  is  no  reason  why  the  whole  of  the  first 
phalanx  should  be  removed,  its  base  might  be  ]  ire- 
served  and  this  would  leave  the  joint  intact  and  at  the 
same  time  keep  up  the  full  breadth  of  tln'  hand.  In 
regard  to  the  second  phalanx,  hoW(;ver,  a  compronnse 
lias  been  suggested.  The  hand  being  held  in  the  same 
position  as  in  the  first  method  fur  the  I'cmovid  of  a. 
ternnnal  [ihalanx,  the  operator  makes  twu  short  a,nter(i- 
postcrior  scmi-hniar  flaps  (Fig.  12,  I).).  Tlie  doi'sal  llap 
is  made  by  dissection,  its  length  and  breadth  being 
eacli  equal  to  one  liaJf  tlie  diameter  (if  llie  linger,  'i'lie 
d(irsa,l  Ha])  l)eing  completed  and  I'ctra.ctiMl,  tfie  lingi'i'  is 
Uien  transfixed  at  the  base  (if  this  llap,  llic  knife 
passing  in  front  of  the  [ihalanx,  a,n(l  a  semi  lunai'  Map, 
equal  in  size  t(i  the  posterioi',  cut  IVdUi  the  palmar 
aspect.  i'.dth  Ihqis  a,re  then  r(!traetc(|  slightly,  and  the 
bone  divided  by  the  lione  pliers  at  a,  ]i(iint  ]ii-evi(_iiisly 
determined.  The  fl-qis,  if  preferred,  may  bdlli  be  made 
by  dissection  from  the  lateral  aspe(;t.s  of  the  phalan.x. 

M 
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In  cases  where  the  whole  phalanx  is  removed,  the 
tendons,  both  flexor  and  extensor,  should  be  stitched  to 
the  periosteum  of  the  remaining  phalanx  in  the  hope 
that  they  will  form  new  attachments,  and  give  a  move- 
Hble  and  useful  stump.  The  rule  for  linding  the  jou.t. 
is  thr^  same  as  in  the  lirst-  phalanx,  nr  the  tubercle  at 
the  base  of  the  second  plialanx  may  be  used  as  the 
guide  (Fig.  13,  e.). 

AMPUTATIOK  OF  A  WHObE  FlXGEl!. 
The  means  to  connnand  hfemorrhage,  the  duties  of 
tlie  assistant,  and  the  positi.m  of  the  operator,  are  the 
same  as  in  amputation  of  a,  termmal  phalanx  by  the 

first  metliod.  . 

1st  Method— The  Oval  Operation  (Fig-  U).  — ihis 
n^ethod  has  the  advantage  that  it  does  "ot  n^erfere 
with  the  palm.    The  bistoury  is  entered  a  httle  behmd 
the  head  of  the  metacarpal  bone,  and  after  malang  a 
short  median  incision,  passes  cildi-juely  round  the  mot 
„f  the  linger  as  far  as  the  lunnt  of  union  ul  the  web 
with  the  palm,  and  then  across  the  palmar  aspect  of  tl,e 
fino-er  in  tlie  crease  of  the  skin  at  its  root.    L  p  to  11ns 
pornt  the  knife  has  not  been  removed  fron.  tlie  wound 
but  has  been  gradually  laid  on  from  point  to  heel  :  but 
to  complete  the  oval  the  knife  is  removed,  Ihe  lett  arn, 
.,nd  hand  of  the  Surgeon  raised  w.ll  out  ol  the  wax,  and 
the  tip  of  the  linger  being  amputated  so  lield  that  now 
bis  thumb  lies  against  its  pahnar  aspect-when  he  .om- 
,nenced  the  operation  his  tlunnb  lay  on  the  dorsal  asiu-ct. 
„„         ,,.euters  the  point  of  the  knife  at  tli.  end  .vf 
.nedian  incision  on  the  dorsal  aspect  of  the  h.nnl 
the  remaining  part  of  the  oval  ,s 
Ih.othrrsidc.  Thisplanisnuuvconven,enlandn,ate. 
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tlum  the  method  usualJy  adopted  of  re-entering  the 
point  of  t]ic  knife  on  the  pahnar  aspect  and  carrying  it 
up  from  tlie  pabii  to  tlie  dorsal  aspect,  completing  tire 
oval  ill  that  M-ay  ;  further  liy  the  plan  above  advocated 
oiie  is  more  likely  to  make  the  two  sides  of  the  (jval 

Fig.  14. 


sill, witij;  l.lic  ,sliu]io  r,l  tlio  vvouikI  ill  Uiu  'cvmI'  ain|iut.-illiiii, 
witli  llio  liciia  (iritio  iiiol.;icin|i;d  lidiir. 

syiiinietrieal.  I'.y  the  ntJier  jilaii,  in  making  tlie  seccmd 
jiart  nf  thr  iiii'isidii,  tlie  Surgeon's  ri^jht  hand  willi  |,|ic 
knife  is  (iviT  the  haek  nf  |,hi.  paticnl's  hand.  'I'lic  skin 
oval  is  llirn  In  he  diawii  well  ha<  K  hy  all  assistant,  |,lic 
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Hexor  tendons  cut,  and  the  joint  opened  by  tlie  division 
of  the  lateral  ligament ;  the  knife  is  next  passed  round 
the  base  of  the  bone,  and  the  structures  on  the  other 
side  are  divided  from  within  outwards.    In  the  per- 
formance of  this  operation  it  is  of  great  importance  to 
avoid  any  injury  to  the  web  between  the  hngers.  This  is 
best  aecomphshed  by  cutting  slightly  on  the  base  of  the 
phalanx  as  the  knife  passes  towards  the  palm  and  uj 
such  a  way  that  tlie  centre  of  the  lateral  part  of  the  o^  al 
may  be  slightly  convex  towards  the  tip  of  the  linger 
By  doing  so  the  head  of  the  bone  is  better  covered,  and 
tlJere  is  kss  cicatricial  contractionof  the  hand  afterwards. 
Chief  Structures  Divided.-Skin,  superficial  fascia 
digital  vessels  and  nerves,  the  extensor  tendon  aomed 

the  lumbrical  and  hiterossei  muscles,    he  flexoi  ^ 
tendoiis-sublimis  and  profundus-ui  their  «l^^th^ 

2nd  Method-By  Lateral  Flaps  (l^g.  l-^)--/-;^ 
equal  lateral  flaps  are  formed  from  the  tissues  at  the 
^  e  of  the  phalanx,  the  convexity  of  the  flaps  being 
diLted  towLds  the  tip  of  the  finger     Ihe  spec. 
Hdvantage  of  this  forn,  is  tliat  it  pro^.des  a   ree  . x 
for  the  discharges,  but  has  the  disadvantage    h  i 
interferes  with  the  palm.    Tlie  assistant  separates  Uk 
a  toiiK^  fingers  as  before  and  pulls  the  integument  on 
S  of  the  hand  well  up,  and  tjien  the  opera^. 
standiuo-  in  frout  of  the  hand,  sei/.es  the  finger  bet^^  en 
rtn  forefinger  and  ^  ^  ^^^^ ^^^^ 
the  bistoury  hnmediately  over  the  head  ot  the  m  a 
carpal  bone  and  carries  the  incisum  '  laying    n  Ou 
lade  as  he  proceeds,  in  a  •■onvex  sweep  past  the  mWy 

'      vhich  he  started.    This  forms  one  flap,  and  U 

1  1,.  n,  an  exactly  s  milar  manner; 

other    may  be  made   m  an  exaeu,) 
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or,  after  having  made  tlie  first  flajj,  he  may  at  mice 
open  into  the  joint,  pass  the  knife  romicl  the  base 
of  the  bone  and  cut  the  other  flap  fr(3m  within  out- 
wards. The  ligaments  and  the  tendons,  &c.  being 
divided,  the  finger  is  removed. 


Fig.  15. 

!  i 

■ 


Sliowiiifr  t.lif!  Nliapo  r,r         wound  in         ainiMitalion  l.y 
lat.n-il  Ha|is,  wil  li  Uh;  licatl      Uii;  inot,acar|ial  bono. 

3rd  Method.— By  Single  Palmar  Flap  (Kig.  12,  C.).— 
(I'ftoFKssori  (JiriKN-K).  — Jn  iidditimi  |,,,  th,.  simplirity  of 
this  iiirlliod,  we  iH'licvc  that  i(,  iiiinv  nearly  apprdarhcs 
till'  ideal  (if  u-hal,  aiii|ml:ation  nf  a,  linger  shunid  lie  than 
any  (itlier.  It  fnllils  admiralily  llie  I  wo  essential  condi- 
tions, viz.  To  keep  u|i  the  I'nll  hi'eadth  of  Ml,,  hiuid, 
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nn.l  ih)  to  nvuicl  the  remotest  appvonch  to  a  cicatrix  in 
the  pahn.    Before,  however,  descriVdng  the  operatK,n  I 
propose  to  say  a  few  words  on  tlie  treatment  of  the 
heads  of  the  metacarpal  bones  of  the  second  and  t  nrd 
fiu„.rs.    It  is  nsually  admitted  now-a-days  that  m  thos> 
who  lahonr        fheir  hands  CvorJnn.n-)  they  had  hettev 
be  left;  but  then  there  comes  the  diflicnlty  of  fmdnjg 
sufficieit  tissne  to  cover  the  head  and  fill  np  the  r^^ 
.,.ap,  and  even  when  the  wonnd  is  healed  (often    ft  . 
^Lus  granulation),  the  cicatricial  contractmn  leads  o 
..oat  deformity  and  much  crippling  of  the  hand.  It 
^as  from  considerations,  such  as  these,  we  fancy,  more 
than  for  any  other  reason,  that  in  the  past  it  has  heen 
';iLsaiy  advised  to  remove  the  Imad  o    t  e  me  . 
c-arnal  hone  along  with  the  finger.    But  what  is  tlu 
;:uU.    The  arch  is  broken,  its  y-owerful  connecting 
transverse  ligament  divided,  the  hand  l.ecomes  s,^..«.. 
„,  as  if  by  an  incubus  it  cannot  shake  oil,  it.  fi  c 
^^ons  aii  hampered,  and  its  usefnhiess  permanen^^ 
,l,,,ao.ed.    Again,  it  is  said  that  m  those  who  do  not 
with  tSeir  hands  tbe  hea.1  of  tV 

Le  should  be  ren.oved,  chiefly  h>r  the  sake  c^app.^^ 

,nce  in  order  to  secure  a,  taper  and  shape  y  hand.    Mu  h 
Ids,  no  doubt,  look  very  taper  and  shapelv  m  ...  ^ 
luis     But  we  do  not  think  that  the  a].p-™ne'^ 


 v::7-l!,:;;;:;''v:i:::S 

afterwardf 
ill  jmblic 

cliaracterises  im-  ■   -     .  , 
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the  head  of  the  bon..  s -nU  be  1  ft. 
fll  rrofessnrChiene-s  nirthod  ( -g-  , 
,1.,.M  in  the  usual  ,nanner,  and  ih.  pomt  oi  a  .ha,, 
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bistoury  is  entered  just  (i\'ev  tlie  inetacarpo-phalaugeal 
artiieulation,  and  carried  for  about  /?aZ/ round  tlie. 
lateral  aspects  of  the  root  of  the  linger  to  be  removed, 
From  this  jioint  two  lateral  incisions  are  made  along  the 
sides  of  tlie  tingvr  parallel  with  its  dorsal  surface,  and 
tiiese  are  next  joined  by  a  transverse  incision  across  the 
palmar  aspect  of  the  finger  just  below  the  crease 
between  the  first  and  second  phalanges.  This  flap, 
■wliich  may  or  nuiy  not  contain  the  long  Hexor  tendons, 
is  then  held  aside  liy  an  assistant  ;  probably  the  tendons 
had  Ijetter  be  cut  off  short  at  the  base  of  the  flap,  and 
the  [iiiger  is  tlii'n  cleared  from  its  fnrtlier  connections 
and  removed.  The  fla[i  is  then  turned  up  and  fixed 
to  the  edge  of  the  dorsal  wound  l>y  a  few  points  of 
suture. 

Tt[K  IXDH.X  AND  fJTTLE  FlNGEl,'. 
In  tlie  case  of  the  index  finger  (Kig.  12,  11),  the  oval 
iueision,  or  the  'racket-shaped'  modification,  is  to  be 
preferred.  The  straight  [lart  of  the  incision  is  begun  on 
the  middle  ,,f  the  lateral  aspect  of  tlie  metacarpal  bone 
and  carried  forw.ards  to  its  head,  and  then  the  oval  made 
round  the  root  of  the  finger.  This  gives  a.  single  liiteral 
linear  cicatrix  Wi-W  a.wa,y  from  the  palm,  and  also  out  of 
sight.  The  little  finger  is  treateil  in  exactly  tlie  same 
way,  the  straight  part  of  the  incision  being  placed  i.ui 
the  ulnai'  side.  Mr  I'.ki.i.,  howe\('r,  in  both  cases 
advises  the  use  of  tlii'  ordinary  laierid  flap  mi'thod,  the 
oidy  dillerenci'  heing  that  he  makes  ;i  speeiidly  large 
llap  on  Ihr  free  surface  of  (.nch  Hngel'  to  fold  over  the 
''"'I  l^he  bone.  In  this  way  I, here  is  no  cicatrix  nn 
the  lateral  aspects  of  Ihi^  hand.     As  regai'ds  the.  heads 

of  the  metacarpal  bones  of  ihe  imicN  and  liifJe  lin^'er 
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tlie  usual  rule  is  to  cut  them  off  obliquely,  either  with 
the  bone  forceps  or  a  small  saw,  iu  order  to  avoid  the 
square,  step-like  knob  which  would  otherwise  remain, 
and  would  probably  get  more  than  its  o^vn  share  of 
knocks.    But  again  it  is  advised  by  some  authorities 
that  in  the  case  of  a  '  workman '  both  should  be  left. 
The  better  plan  is  undoubtedly  to  remove  part  of  the 
bone ;  it  is  cut  off  obliquely  in  such  a  way  that  the 
whole  transverse  breadth  of  the  head  is  not  removed. 
By  this  means  the  ligamentous  connection  joinmg  the 
metacarpal  bones  of  the  index  and  little  fingers  to  the 
other  metacarpal  bones  is  not  divided.    The  structures 
divided  are  almost  the  same  as  in  the  other  fingers. 
In  the  index  finger,  in  addition,  would  be  divided  the 
tendon  of  the  extensor  indicis  attached  to  the  ex- 
pansion over  the  first  phalanx,  with  the  dorsalis,  and 
radialis  indicis  arteries.   In  the  little  finger,  in  addition 
to  the  ordinary  structures,  the  extensor  minimi  digiti 
A\'ould  1)0  divided. 

THE  THUMB. 

JsTo  rules  can  be  laid  down  for  amputation  of  the 
thumb  In  all  cases  as  little  should  be  removed  and  as 
mucli  left  as  possible,  even  to  half  a  phalanx.  Each  of 
it.  diflcrent  segments  has  a  complete  set  of  muscles  to 
command  it,  and  in  this  respect  it  differs  from  a  finger  ; 

that  whatever  is  left  will  ultimately  prove  useful. 
In  cases  where  it  is  absolutely  necessary  to  reniove  a 
considerable  part  of  one  or  move  of  its  bones,  it  should, 
if  v,ossiia.,  b.'  done  subperiosteally,  because  anything 
wliich  IS  under  the  patient's  control  and  oppos.ble  to  he 
nilier  digits,  is  of  the  greatest  possible  va  ue.  lor  tli. 
sake  of  practice,  on  the  >lcad  l.ody  we  will  give  a  shoit 
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account  of  -what  may  be  styled  the  classical  mctliods  of 
amputating  the  thumb  and  its  metacarpal  bone. 

(«)  The  Flap  or  V-shaped  Method. — The  most  con- 
venient position  to  hold  the  hand  is  one  midway  between 
pronation  and  supination,  for  then  it  may  be  pronated  or 
supinated  as  required,  the  manipulations  differing  some- 
what on  the  two  sides;  the  fingers  are  to  be  held  out  of 
the  way  by  tlie  same  assistant.  The  surgeon  may  most 
conveniently,  I  thiidv,  stand  in  front  of  the  hand.  He 
grasps  the  tip  of  the  thumb,  keeping  it  extended  and 
slightly  adducted,  and  clearly  fixes  in  liis  own  mind 
the  position  of  the  carpo-metacarpal  articulation.  On 
the  left  side. — The  knife  is  entered  on  the  dorsal  aspect 
of  the  thumb  about  half  an  nich  beyond  the  base  of  the 
metacarpal  bone  and  then  carried  obliquely  over  its  ulnar 
side  till  it  divides  the  structures  forming  the  Aveb  between 
the  index  finger  and  tlunnb,  the  point  of  division  bemg 
ratlier  nearer  tlie  thumb  than  the  index  finger.  The 
hand  is  then  sui)inated,  and  the  thumb  bent  inwards 
towards  the  centre  of  the  palm  to  relax  the  muscles 
forming  tlie  ball  of  tlic  thumb,  and  the  knife,  without 
i!ver  having  been  withdraM'n  from  the  wound,  is  made 
to  transfix  the  ball  passing  close  in  front  of  the  meta- 
carpal bone,  and  its  point  lii'onght  out  at  the  first 
incision  at  the  base  of  the  lionc  The  tliunil)  is  then 
extended  and  abdnctcd  to  render  the  mnscles  tense,  and 
the  edge  of  the  knife  turned  to\va,i'ds  the  skin  and  a  flap 
cut  from  the  muscles  forming  the  bull,  the  line  (jf  tlie 
incision  lieing  made  to  copi'espond  lo  the  dorsul  incision, 
so  that  when  tlu'  disiii'ticuliition  is  coiiiiile|e(|,  ;in  elliji- 
tical  and  shapely  wound  I'emains.  'I'lie  dorsal  flap 
.sliould  now  lie  (h'ssccl.ed  li;ic|<  ii  lillle,  the  Surgeon  him- 
self  holding  the    Ihip  and  giving  the  tliundi   to  the 
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assistant  in  tlie  laoantime,  or  viri-  cersu.  Tlic  tlmmli 
is  now  to  be  over-extended  and  the  joint  between  it  and 
the  trapezium  opened,  the  remaining  structures  divided, 
and  the  digit  removed.  In  making  the  pahnar  flap, 
eare  must  be  taken  not  to  lock  the  knife  in  the  sesamoid 
bones;  to  avoid  this,  the  direction  of  the  blade  must  be 
altered  sliglitly,  by  turning  its  edge  a  little  towards  the 
palm,  till  it  has  passed  these  bones.  In  the  iinal  stages 
of  disarticulation,  the  edge  of  the  knife  must  be  kept 
close  to  the  bone  to  avoid  iujury  to  the  i^adial,  and  the 
radialis  indicis  arteries. 

The  right  thumb  is  amputated  in  exactly  a  similar 
way,  only  in  this  case  the  Surgeon  first  makes  the 
])ain'iar  flap  by  transfixion,  and  then  the  dorsal  one  by 
applying  the  heel  of  the  knife  to  the  web  and  cuts  up 
to  the  end  of  the  first  incision,  nt  the  base  of  the 
metacarpal  bone.    He  then  completes  tlie  disarticulation 

as  on  the  left  side. 

{h)  Oval  Method-Racket-shaped  Incision  (Fig.  12,  A.). 
—This  may  be  used  either  for  the  removal  of  the  thuml 
at  the  metacarpo-phalangeal  articulation  or  at  the  carpo- 
metacarpal. Begin  the  straight  part  of  the  nicision  at 
the  base  of  the  metacarpal  bone,  and  carry  it  along  its 
dorsal  aspect  (as  the  hand  is  held  between  pronation 
and  supination)  to  within  half  an  inch  of  the  head  : 
from  this  point  an  oval  is  carried  round  the  root  of  the 
thumb  The  two  sides  .^f  tlie  incision  are  then  drawn 
apart  by  an  assistant  and  the  operation  completed  as  ii. 
the  former  method.  _  . 

Structures  Divided.-In   all  the  operations  skin 
superficial  and  deep  fascia,  and  superficial  vesse  s  and 
nerves.      MuscleS    cut    in    amputation    through  the 
second  phalanx   of  ti.e   tl,nH.b--(i)   F1"X">-  longus 
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iMiUicis;  and  (l^)  extensor  seeundi  internodii  poUicis. 
Tlu'dUgli  the  first  phalanx — (1)  Alnluetdr  iinllicis; 
(2)  rtexor  hvcvis  pollieis  ;  (.S)  adductor  pollicis ;  and 
(4)  extensor  prinu  internodii  pollicis,  and  the  above 
list,  of  course,  as  well.  Through  the  metacarpal  bone 
— (1)  Opponens  pollicis  ;  (2)  extensor  ossis  nietaearpi 
pnllieis  ;  (3)  first  dursal  interosseous,  Avith,  of  course, 
the  ahovi'  two  lists  as  weH.  So  that  in  aniputatidu 
thmugh  the  terminal  phalanx  twO  muscles  are  divided ; 
thrdugh  the  first  phalanx  six  nniscles  ;  and  through 
the  metacarpal  bone  nine  muscles.  In  amputation 
throvigh  the  metacarpal  bone  the  arteries  CUt  are — 
(1)  Princeps  pnllieis;  and  (2)  the  dorsales  pollicis. 
The  arteries  to  be  avoided  in  the  same  nperation  are 
— (1)  Radial  artery,  and  (2)  the  radialis  iudicis. 

Little  need  be  said  in  regard  to  am|)utation  nf  tlie 
metai;ar]ia]  hones  nf  tlie  Hngers.  Should  tliey  require 
removal  fur  iiijiiiT  nri  rules  can  be  given.  For  disease 
any  nne  may  be  dissected  nut  by  a  single  dnrsid  incisinu. 
Kemnval  nf  bnth  1 1 letaca r[ la  1  hniie  and  linger  may  be 
mnst  cnnveniently  jierfnrmed  l)y  the  '  racket-sha])ed ' 
incision — a  sl,i"ught  dnrsa.l  incisinu,  and  then  encircling 
the  rnnt  of  Ihe  liiigei'  by  all  nval  incisinu.  it  is  advis- 
alile,  where  pnssilile,  lint  tn  renin\-e  the  hase  nf  Ibe 
metacarpal  hoiie,  :is  in  this  wav  we  avoid  npeiiiiig  ii]) 
t]ii>  cai']ial  articiihiLiniis.    In  reiiinval  nf  the  index  linger 

with  iis  mi'tafar|ial  imiie  the  hillowiiig  structures  are 

divided--skili.  siipellici;il  fasci:i,  ,Vc.  :  ;iml  the  hillowiiig 
muscles  — (1)  l*'le\oi-  carpi  radialis;  (2)  exlensnr  carpi 
railialis  lirevinr;  (W)  llexnr  lire\is  |Hillicis;  (I)  1st 
palmar  internssenus  ;  (.'))  1st,  d(jrsal  interossi'oiis  ;  ((]) 
2lld  dorsal  internssenus  ;  (7)  llexnr  SI  1 1  il  i  1 1 1  is  d  igi  t  nl'l  II 1 1  ; 

exteiisnr  coiiimiinis  digitoriim,  with   ils  lumhrical 
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muscle;  (9)  extensor  indicis.  Arteries  divided— (1) 
Dorsalis  indicis;  (2)  metacarpal  (1st  dorsal  inteross- 
eous); (3)  radialis  indicis;  (4)  part,  at  least,  of  1st 
digital  from  the  superficial  arch,  and  probalaly  its  com- 
numication  with  the  correspondmg  interosseous  from 
the  deep  arch. 
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CHAPTER  XIV. 

AMPUTATIONS  OF  THE  UPPER  EXTREMITY 

{Continued.) 

The  Wrist.— The  cliief  object  in  amputation  at  the 
wrist,  in  preference  to  higher  up  the  arm,  is  not  so 
mueli  for  the  long  stump  as  to  preserve  tlie  movements 
of  pronation  and  supination  unimpaired.  To  insure 
this  it  is  necessary  tliat  tlie  inferior  radiouhiar  articula- 
tion sliould  1)0  healthy.  In  all  the  different  uiotliods 
the  arm  should  he  emptied  of  lilood  l)y  ehn-ation,  and 
the  brachial  artery  secured  l)y  an  elastic  tourniquet  or 
some  other  means.  The  surgeon  should  stand  in  front 
3f  the  patient,  Avhile  the  assistant  stands  facing  the 
Surgc.ii:  aiiil  suppoi'ting  tl:e  forearm  at  a  convenient 
lieiglit.  The  instruments  recjuircd  are,  a  strong  hladed 
ind  sharp  pointed  knife,  artery  foirejjs  and  ligatures, 
Ijoric  pliers,  and  a  small  saw. 

1.  Teal's  Method  {Rpclangular  Jla])s).~A  huig  pos- 
terior llap,  coniijosed  of  skin  M,nd  sul)cuta,ncous  fatty 
tissue  njily,  is  raised  from  the  back  of  the  hand,  its 
lengtli  and  lireadih  being  each  equal  bi  circumfer- 
enci.  (,f  t,]ie  arm  at  the  Avrist  joint ;  the  anterior  lla,])  is 
to  lie  ..n.'-f(Mirth  the  length  of  the  jiostei'ior,  and,  like  i(, 
to  (■(UisisL  only  of  tlie  integumentary  structures,  J]oth 
flaps  are  lo  be  carefully  raisetl,  doing  as  little  damage  as 
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possible  to  the  small  suhcutauenus  vessels.  Xext,  the 
extensor  tendons  arc  divided  at  the  liase  of  the  posterior 
Hap  and  tlie  joint  opened;  in  opening  the  joint  rc- 
nicmber  its  peculiar  shape— eom  ex,  witli  the  convexity 
ui)wards.  Disarticnlation  lieing  completed,  lioth  Haps 
are  retracted,  and  the  Hexor  muscles  divided  evenly  at 
the  base  of  the  flaps.  During  healing,  the  elbow  ji.inl 
is  Hexed  at  a  riglit  angle  and  the  iVirearm  pmnated,  as 
the  wound  drains  best  in  this  position. 

L\  Long  Anterior  and  Short  Posterior  Flaps.— Tlie 
assistant  holds  the  forearui  pronated  and  pulls  liack 
the  skin  as  tightly  as  possible.    The  operator  gras]is 
tlie  hand,  and,  Hexing  the  wrist,  makes  a  semi-lunai' 
hieisinn  .m  the  dorsal  aspect,  from  .me  styloid  process 
to  the  other  and  raises  a  Hap  of  skiu  aud  subcutaneous 
fat  only  (15bjj.)— the  Hap  is  to  include  tlie  tend-nis  ol 
the  back  of  the  hand  (Meath).    In  any  case  a  Ha],  is 
raised  and  the  joint  opened.     The  palmar  fop  may  be 
made  by  dissection  from  the  outside,  before  disarticula- 
tion, ..V  dissected  off  the  metacarpal  bones  from  above 
dnwnwar.ls  after  disarticulation,  having  iirevmusly  .ml- 
lined  its  edges  by. a  deep  incisi.m  on  ea<'h  sule  ut  tlie 
metacarpus.      It  is  ahnost  impnssible   tn    make  the 
anterior  Hap  bv  tvaiislixiou  on  accnunt  nl  the  transverse 
metacarpal  arch,  and  the  pmminence   fnrmed  by  the 
piriform  bone  and  the  hook  of  the  uncilorm.     J  he 
vessels  re. paving  ligature  are(i)the  radial  artery  .ut 
,.W  b.  th..  ra.l.us;  (2)  ih.^  ulnar  art.^ry  m  th..  palmar 
Hap  -  (3)  s.nu.'tim.'s  th.'  tvnninal  tNvigs  ..I  th.'  int..r..s- 
s,.,lus  art..ri..s.     The  styl..i.l  l.n.cesses  aiv  t.,  b..  ..,.1 
wilht.h.',bunef..r.Tps,  .n'thesawit'inrtm^^^^ 

3  The  Modified  Circular  Method.-  ihc  arm  is  hel.l 
„,    j,,evi..us   ..p.M-ati.m,   au.l    l^v..  ..■niidunar 


as  in 
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iiKMsions,  beginning  one  inch  bdoic  tho  st:yluid  ]tro- 
cpsses,  are  made  Ihrougli  the  skin,  fat,  and  fascia  only, 
and  two  slrnvt,  equal,  antcru-ijosterior  semi-lunar  Ha]  is 
raised.  Tlii'  Ha|)s  are  next  retracted  a  little  ab(j\-e  the 
li'vcl  nf  the  styluid  processes,  and  the  muscles  divided  hy 
a  circular  swee]!  of  tlii'  knift'  at  that  level,  the  assistant 
in  the  meantime  keejiing  thi'  ditierent  groups  of  uiuscles 
triisc  as  the  knife  ])asses,  e.(j.,  the  anterii.ir  group  })j  orer- 
r.rtcn!<lnti  (dnrs[rJi'.i-i(in)  the  liosteri(_ir  group  hy  extreme 
Hexion.  The  late  Mr  Spexce  preferred  this  ]>lan  to  all 
ntliers,  as,  he  said,  hy  the  ordinary  tlap  juethod  the 
styloid  ]irocesses  tended  to  ]iriiject  at  the  angles  of  the 
iticisini:.  Dui'iiig  healing  the  fVirearm  is  to  lie  kejit 
hetween  pronation  and  supination. 

4.  By  Long  PahnarFlap.— An  assistant  holds  tl  le  arm 
su|iinatrd,  and  a  large  square  Hap,  with  the  angles 
rounded  oil,  is  formed  frou:  the  palm  Ijy  dissection. 

hasc  of  the  Hap  should  i;orres) loiid  U\  ilic  free  edr/e--' 
111  till'  styloid  pi'oeesses,  in  order  to  give  a  good  Itroad 
llaji  ;  and  it  should  extend  fully  half-way  down  the 
palm,  the  full  width  lieiug  kept  u]>  throughout.  It  is 
composed  of  skill  tat  and  fascia,  and  must  he  carel'idU 
disscf'ted  from  the  palm  a  void ing  the  prominences  caused 
hythei'idge  of  the  tra,pex,inm  and  tliehook  of  tlicuncifiu'm  ; 
h'd- while  avoiding  these  it  is  even  of  mmv  importance 
lo  avoid  hntton-lioling  the  llap.  .loin  the  two  ends  of 
the  anterior  incision  hy  a,  slightly  curved  incision  across 
the  dorsum  through  all  the  tissues  down  to  the  hones. 
Alter  this  Ilex  the  wristjoint  foirihly,  open  it,  and  detach 
I'"'  'I'liid  hy  dividing  the  llexor  tendons  liy  a,  single 
sweep  of  the  knife.  The  palniai'  llap  contains — skin, 
superficial  fascia,  fat  and  palmai'  hiscia,  with  the  cntaii- 
eons  vessels  and   nerves,   mediiin  and  idnar  nerves. 
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superficial  palmar  arch  and  portions  of  the  short  muscles 
of  the  thumlj  and  little  finger.  During  healing  the  arm 
is  to  be  supinated  and  laid  on  an  elevated  pillow,  as  in 
this  position  the  wound  drams  l^est,  and  there  is  less 
tendency  to  displacement  of  the  long  pahnar  flap.  But 
if  more  convenient  the  forearm  may  be  kept  midway 
between  pronation  and  supination. 

5.  Circular  ('<?'y-?Ze  Micmo?i')-— An  assistant  holds 
the  forearm  and  hand  pronated,  and  pulls  up  the  in- 
teguments as  tightly  as  possible.  The  surgeon  stands 
behind  the  arm  (on  the  left  side),  grasps  the  fingers 
with  his  left  hand,  and  makes  a  circular  incision  through 
the  skin  and  subcutaneous  fatty  tissue,  as  close  to  the 
thenar  and  hypothenar  eminences  as  possible,  llie  tube 
of  skin  is  then  to  be  tamed  Imck  l)y  a  few  touches  of 
the  knife,  to  the  level  of  the  joint,  and  another  circular 
incision  made  through  the  deep  fascia  and  tendons  at 
that  level.  The  joint  is  then  to  be  opened,  the  hand 
removed  and  the  operation  finished  by  sawmg  ott  tlie 
styloid  processes,  or  snipping  them  ofi'  with  the  bone 

forceps.  f 

6.  Sometimes  it  may  be  necessary  to  make  use  of  a 
Single  Long  Dorsal  Flap,  should  the  parts  m  front  be 
hopelessly  damaged.  In  amputation  through  the  wrist 
joint  the  following  are  the  chief  structures  divided 
Integumentary  structures;  (2)  Muscles -- (|' ) 
Those  towards  the  anterior  aspect-tendons  of  the 
llexor  carpi  radialis,  pahnaris  longus,  fiexor  sublimis  and 
profundus  .ligitorum,  flexor  longus  pollicis,  llexor  carp. 
!anaris,  {h)  Those  on  the  posterior  or  lateral  aspect--- 
Supinator  longus,  extensor  ossis  metacarpi  V<^^^^ 
tensor  primi  internodii  pollicis,  ^^^^^^^ 
radialis  longior  and  brevior,  extensor  secimdi  mtemodii 
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iM.lliL'is,  r\teii!j(.i' coiiiniuiii.s  diyitiiriiin,  exiciitior  minimi 
ili,2:iti,  extensor  indicis,  and  extensor  carpi  ulnaris;  (3) 
Vessels— ((0  Kadial  vessels,  {h)  ulnar  vessels;  (-i)  Nerves 
—{a)  ulnar,  (//)  radial,  {c)  median  ;  (5)  Ligaments  of  the 
wrist  joint. 


LOWER  THJKl)  oV  THE  FOIJEARM. 
In  anijiutating  in  this  situation  the  objects  are  (1) 
To  scrmv  a  l„nn-  stump,  aud  (2)  To  save  the  insertinn  of 
ihr  [,n.ii;,t,,r  radii  teres,  and  thus  .n-ivc  tlie  patient  iiiorr 
|M>\vci'  (ivcr  any  ai'lilicial  sul istitui c  Tin.  assistant  had 
'"■l"^''  -'■■iii'l  ill  fi'"iit  iif  Ihe  liiah,  -i-aspin-'  the  jiand. 
■Hid  leild  it  ritlicr  pi'diKircd  iir  iiiiduay  lictwecii  jirona- 

"""        -^'il'iiiali  as  mnsi  c.nvciiinit  f.ir  the  ,n)rrat<ir. 

The  ai-ni  should  li,.  al  ri-h1  angles  i(,  I  he  trunk,  and  the 
<dlinw  j,,int  eNtciidrd.  'I'll,,  instruments  iiercssary  are 
-  A  slmrf  ani|iiitaliiig  knife,  artery  forrc])sand  ligatures, 
a  siw,  l)(,iii.  plicis,  si'issoi's,  and  dissecting  foreeps. 

1.  Equal  Antero-posterior  Flaps.     The  Surgeon 

■"'"'"''I  ■-^'•""1       111"  patient  s  right  side, ift.holimh  to  I.e 
"■'■luMved,  i.e.  on  the  outer  si,le  of  the  right  liinh.  hut  on 
III''  iiinrr  side  of  the  left.      The  dorsal  llap  sliould  lie 
made  lirst  hy  dissection.     The  h)r<.a,rui  being  pronated, 
»y  I'iso  Indd  with  its  doi'.sal  surface  towards  the  o]ierat,or, 
he  enters  tin.  knife  a  little  to  the  palmar  side  of  Ibe 
'dna  (supp,,sing  he  is  amputating  the  left  arm  ;  on  tbe 
right  arm  he  would  begin  by  entcrine  Ihe  knife  a  little 
''■iliiinr  side  of  the  radius)  and  marks  ,,ut  a,  broad 
dorsal  lliip.  almost  sipiai'c,  with  the  angles  ivainded  olf, 
'■"iisisting  only  of  Ihe  integumentary  structures.  ||,. 
l'"''^^''^  II"'  knife   in   froni   ..f  llie  liones  a  lillle 
'''1^''  "f  lliis  incision,  and  ciils  an  cpial  ],alniar 
llap  from  within  r.utwards.      !,,  forming  Ihe,  anierior 
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Hap  the  forearm  sliould  he  supinate(h  ami  the  operator 
must  taki-  care  not  to  pass  the  knife  hetweeu  the  two 
hones.     Each  flap  sliould  he  e(iual  in  length  to  the^ 
antero-posterior  diameter  of  the  limh  at  the  point  of 
section  of  the  hones,  say  from  two  to  two  and  a  half 
inches.     The  dorsal  flap  may  he  raised  hefore  or  after 
transfixion,  the  surgeon  taking  hold  of  it  AN-ith  his  left 
hand  and  freeing  it  Avith  a  few  touches  of  the  kniie. 
P.oth  flaps  are  then  retracted  by  an  assistant,  and  the 
hones  cleared  and  divided  about  an  inch  higher  up. 
The  bones  are  cleared  by  a  double  edged  catlin  or  other 
knife  in  a  figure-of-eight-like  sweep,  and  in  doing  this 
it  is  important  not  to  allow  the  edge  of  the  knife  to  be 
at  all  directed  up  the  arm,  lest  the  interosseous  arteries 
(especially  the  anterior)  be  divided  too  high  up,  or  split, 
and  retract  beyond  reach.     To  avoid  this  the  rule  ,s 
always  to  keep  the  edge  of  the  knife  turned  towards  the 
part 'to  be  removed.     As  in  all  operations  of  this  kind 
the  laro-e  nerve  trunks  should  be  shortened  with  the 
.cissors'to  prevent  their  being  include.l  in  the  cicatrix 
causing  'painful  stump.'    As  the  brmes  are  nearly  of 
..nual  size  at  the  point  of  section  the  usual  practice  is  to 
divide  them  together.    Vessels  requiring  ligature  are 
_(1)  Radial  artery;  (2)  lUnar  artery;  C?>)  Anterior 
interosseous;  (4)  Posterior  interosseous;  the  radial  and 
uhiar  are  found  in  the  free  end  of  the  palmar  flap. 
•  The  objection  to  forming  the  anterior  flap  by  transiixion 
is  that'the  mass  of  muscles  and  lendons  protrud..  hevoud 
tlH.  skin;  and  more  especially  ,f  the  auM-ulation  .s  p''- 
f„nned  for  injury,  for  Hum  the  loos.ned  and  n.pnvd 
,,„,„l„ns  vi.ld  and  are  pulled  out  by  the  kn.t,.  and  h.n, 
,  ;.a,g,.d  and  unu.anageable  surfac       lln.r,.  a 

l,„tt,.r  result  is  secured  wh.u  holh  are  made  hy  diss.^c- 
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tinn.  and  as  ali'caay  explained  (sec  p.  104)  it  is  licttoi'  to 
luakc  tlic  posterior  about  twice  tlic  length  of  tlie 
anterior  flap,  witli  a  little  of  the  jiiiiseular  structures 
taken  up  towards  its  base  if  deeuied  necessary  ;  in  this 
way  the  long  flap  is  made  to  fold  over  the  ends  of  the 
I'nnes,  the  cicatrix  is  placed  well  to  tlie  front  and  less 
likidy  to  be  injured,  and  further,  it  drains  better,  as  the 
limb  is  to  ))(■  kept  pronated  during-  the  healing  jDrocess. 

•1.  By  the  Modified  Circular  Method.— The°diHerent 
steps  nf  this  nperation  resemble  very  closely  the  previous 
one.  Two  ecjual  antero-])ost(n'ior  semi-lunar  flaps,  con- 
sisting of  skin  and  snl)cutaneous  fatty  tissue  only,  arc 
made.  Tlic  dnrsal  ojie  is  first  raised  witb  the  same 
precautions  as  in  the  last  oj.eration  to  secure  a,  er,od 
broad  hise  to  tbe  flap.  A  siinilar  Hap  is  m-xt  ndsed 
from  the  fnmt.  lioth  Haps  are  then  retracted  and  the 
nuisclcs  divided  by  a  circular  swecj.  of  the  knife  ;  tlic 
bones  arc  then  cleared  and  divided  aliont  three-quarters 
of  an  inch  bigber  up. 

By  Teal's  Method.— Take  the  circumference  of  the 
Imili  at  the  point  of  .section  „f  the  Inmes  and  mark  out 
the  two  Haps  according  to  tl„.  nd.'s  alreadv  laid  down 
(see  p.  IGO).  Outline  the  sides  (.f  U:e  l,,ng  dnrsal  Hap 
by  incisions  throiigl,  the  integnmcid,  onl\^  but  at  its 
apex  carry  the  knife  ;,t  once  to  the  bones;  this  Hap 
must  r-onsist  of  all  the  structures  down  b,  the  Im.ucs 
•>nd  inbTosseous  menda-anc  ,So  likewise  fop  the  sbort 
I'linn--  be;dine-  I  he  bnvaini  is  pronab^,! 
'■^'■'■b  ■iiibTi.,r  Hap  more  easily  in  positicui, 

ii'id  aX  the  same  time  pr(n-ide.  five  exit  bir  the  dis- 
cl  la  I't^es. 

Mi'<'.  irioATir  sn.Lj-ge.sts  ;i  modinci,li,,n  of  |  his  method. 
In  this  the  posterior  (hip  consists  only  of  ||,c  infenn' 
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meutary  slmciiires  until  ihu  level  oi  llu'  uppr-r  Ijordrr 
of  the  posterior  annular  ligament  is  readied,  wlien  tlif 
knife  is  carried  tlirougli  everything  to  the  bones.  This 
is  to  avoid  the  difficulty  experienced  in  dissecting  the 
tendons  from  their  grooves  on  the  hack  of  the  radius 
and  ulna,  without  damaging  them.  In  INIr  Heath's 
plan  there  is  also  less  difierence  between  the  length  of 
the  two  flaps— his  anterior  being  one-third  the  length 
of  the  dor.sal,  instead  of  one-fourth  as  in  :srr  Teals 
method. 

-1.  As  in  other  situations  the  Circular  'Triple  Incision 
may  be  used.  The  arm  is  held  at  right  angles  t,.  tlic 
trunk,  midway  betwi^en  pronation  and  supination,  by  an 
assistant,  avIio  also  forcil)ly  pulls  up  the  integuments. 
The  operator  may  couveuieutly  stand  behind  the  arm 
on  the  right  sidej  and  between  the  arm  and  the  lruid< 
nu  the  left  side  ;  by  so  doing  lie  is  belter  ahle  to  retrart 
tiu'  integumentary  "sheath,  as  he  Ihen  enn  lake  hold  ofil 
with  his  left  hand. 

ri'PKR  TWO-Tllll!DS  OF  THK  I'OIIKAIIM. 
Amputation  may  be  i)erformed  in  this  situation  by— 
(1)  Equal  Antero-Posterior  Flaps,  made  by  Transfixion, 
or  better,  the  dorsal  one  made  hy  disseetion  and  the 
anterior  by  transtixion.  (2)  Long  Posterior  Flap, 
chiefly  composed  of  integumeniary  stnietures  with  a 
little '  muscular  tissue  taken  uji  at  its  base,  and  an 
anterior  flap  of  half  th,.  length.  (-•5)  The  Modified 
Circular  metho.l.  The  same  gvneval  priiieii)les  must 
b..  applie'l  ill  shaping  the  Haj.s,  clearing  and  sawing 
Uie  bones,  cVc,  as  in  the  lower  third,  so  it  ,s  nu- 
„..eessarv  to  repeat  them  again.  In  making  the 
,„t,,,ior'  llap    hy    transfi.xion.    the    knife    sliould  he 
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lirijiight  uuL  rutliLT  sliarpJj-  in  (inler  tu  krcp  up  tlie 
full  liroutltli  of  tlie  flap,  and  cut  tLe  vessels  and  nerves 
tniusverscly.     It  will  thns  Lc  sqiiare-sLapcd  ratlier 
llian  semi-lunar,  and  sliuuld  be  al)out  three  inches  long. 
In  transfixing,  pinhaljly  the  best  position  to  hold  the 
InreariH  is  one  of  supination.     The  structures  divided 
in  um^iutations  through  the  forearm  will  vai'y  slightly 
at  the  ditlerent  levels.    For  instance,  at  the  npjjer  jxii't 
the  pj'onator  radii  teres  and  supinator  brevis  Avill  bi' 
divided,  -while  at  the  lowei'  part  they  Avould  not  be 
included:  and,  near  the  Avrist,  the  pronator  ipuidratus 
and  the  extensor  indicis  would  be  cut,  but  not  higher 
up.    To  save  unnecessary  repetition,  the  following  may 
be  tak(;ii  as  a  fairly  coni]ilet(_>  general  list  :~(1)  Tntegu- 
liii'ntary  structures;  (2)    Muscles  —  {a)  Pronator  teres 
and  Hexor  cai'pi  radialis,  (/>)  ]ialniai'is  longus,  (c)  flexor 
sulilimis  digitoruni,  ('/)  Hexoi'  car]]i  ulnai'is,  (c)  llexoi' 
profiiinbis  digitorum,   (/')   Hexor  longus   ]iollieis,  {rj) 
supinator  radii  longus,  (A)  supinator  brevis,  (/)  exten- 
soi-i's  carpi   radialis   longior  ct  brc\ioi',  (/)  extensor 
'■"uniMiiMs  (h'gitoruin,  (/,-)  (■.\tens(n'   uiininii  digiti,  (/) 
I'Xtrnsor  eaipi   ulnaris,  lyin)   extensor  ossis  metarar|ii 
pollicis,    {li)    extensor    secundi    inlcrjiodii    pollieis  ; 
(•■'')   Vessels  —  (^v)    Radial    (in    the   oidcr  side   of  the 
antei'ior  flap,  and  (|uite  supcrlicial),  (A)  ulnar  (in  the 
inner  side  of  the  anicrior   llap,  and   mucli  deeper), 
('■)  anterior   iutei'osseous,   (</)   postei  ioi'   in(erosse(jus ; 
(\)  Nerves — ''orrespond  to  and  aeconipaiiy  the  aiiciies 
— ('-')   Kadial,    (h)    ulnai',    {<■)    aiiterioi'  interossenus, 
('/)  posterior  inlerosseous,  {p)  median  ;  (."i)  l\adius  and 

ulna,  al|(|  inl  el'OSSeous  Uienilil'aue, 
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AMrUTxVTION  THROUGH  THE  ELBOW  JOINT. 
1.  This  is  usually  accomplished  by  cutting  a  lung- 
Hap  from  the  anterior  aspect  of  the  joint  and  a  small 
one  posteriorly.     It  is  seldom  performed,  because  it  is 
rarely  possiljle  to  get  sufficient  sound  texture  to  cover 
the  large  condyloid  end  of  the  humerus.    The  upper 
arm  is  to  be  well  abducted  and  held  by  an  assistant, 
the  elbow  joint  flexed  almost  to  a  right  angle,  and  at 
the  same  time  the  skhi  is  to  be  Avell  draAvn  up, 
especially  when  making  the  posterior  incision.  The 
Surgeon  stands  within  the  arm,  when  amputating,  on 
the  right  side  ;  but  on  the  outside,  when  amputating, 
the  left  arm.     The  line  of  articulation  of  the  elbow 
joint  is  oblique  from  without  downwards  and  inAvards, 
and  therefore  the  knife  must  not  be  passed  straight 
across  the  arm,  or  else  the  operator  will  fiml  that  the 
tissues  will  not  cover  up  the  internal  condyle.  The 
tissues  being  held  well  forward  liy  the  left  hand,  the 
operator  then  transfixes  the  lindj  in  a  lino,  extending 
from  a  little  l)elow  the  level  of  the  external  condyle  of 
the  humerus  to  a,  point  at  least  an  inch  below  that  level 
un  the  inner  side  of  the  arm.     (In  the  h'ft  arm  the 
point  of  the  knife  is  entered  at  the  outer  end  of  this 
line,  but  in  the  right  arm  it  is  entered  at  its  inner  end. 
A  broad  flap,  from  two  and  a  half  to  tliree  inches  ni 
length,  is  then  made,   tlie  kiiiiV  being  brought  out 
sharply  at  the  finish,  l-  nit  Ihe  vessels  and  nerves 
transversely,  and  give  ibr  end  ol'  the  (lap  a  somewhat 
square  form.     The  Hap  is  held  up  by  an  assistant,  the 
fnivarm  Jlexed,  and  the  .^kin  behind  drawn  tightly  u]., 
„nd  the  points  of  translixion  connected  behind  by  a 
seiiiidunar  inrisiou  thnaigh  tlie  integumei.taiy  slvm- 
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tuK's  and  jiiubably  also  sevcniig  the;  connections  of  the 
radius.  Tlic  uhui  is  then  set  free  hy  division  of  its 
ligaments  and  the  triceps  musch'. 

2.  The  Circular  Method  may  also  lie  used,  l)ut  it  is 
not  so  good  as  the  flap.  The  forearm  being  held 
snpinated,  a  circular  incision  is  made  through  the  super- 
licial  structures,  about  tAvo  inches  Ijelow  the  internal 
ciindyle.  The  sheath  (if  skin  and  fat  and  fascia  is  then 
retracted  to  the  level  of  the  articulation,  the  joint  opened, 
the  remaining  structures  divided,  and  the  lindi  removed. 

In  this  amjiutation  the  following  are  the  chief  struc- 
tures divided  —  (1)  Integujuentary  structures;  (2) 
Muscles — (rt)  Biceps,  (i)  Brachialis  anticus,  (c)  Pronator 
radii  teres  and  flexors  of  the  Avrist  and  fingers,  including 
the  following  muscles — tlex(jr  carpi  radialis,  jialmaris 
Idiigus,  llcxur  sulilinus  digitorum,  flexor  carpi  ulnaris, 
Hi'xor  proi'uiidus  digitorum,  and  iiexor  longus  pollicis, 
('/)  Trii'cps  and  anc(.)neus,  (';)  Supinator  longus,  (/) 
Supiiiatdi'  lire\'is,  n,nd  (7)  the  following  extensors  of  the 
wrist  and  lingers  —  f'.xtensui'cs  carpi  radialis  Inngioi'  and 
lire\  i(ir,  cxtcnsdi'  cnmmunis  digitoi-uni,  extensor  minimi 
digiti,  a,iid  rxlcnsor  carpi  ulnaris;  (•'!)  Vessels—  ((/) 
Kadial  ailcry,  (A)  Ulnar  artery,  ('■)  Tlic  ciimuKin  inter- 
iisscons,  or  its  branches,  {iJ)  I'dstcrinr  ulnar  iccurrrnt, 
{(>)  The  cdrrcspnnding  A'cins,  and  alsd  the  su] lei'liciaJ 
\cins  (if  the  foreaiin.  (I)  Nerves — -{a)  Median,  (/') 
I'Inar,  ('•)  Iladial,  {il)  A  nieridi' and  postcridr  inieiossedus 
nerves  ;  (."1)  Ligaments  df  the  juint. 
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This  is  sa,i(I  Id  b(;  I  lie  simplest  dl  . id  ani|inlations,  and 
may  be  elfecled  wilh  almost  etpial  success  by  various 
met  IiikIs. 
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1.  Equal  Antero-Posterior  Flaps  by  Transfixion.- 

]!y  the  use  of  equal  Haps  tlie  bono  can  be  divided  at 
the  lowest  possible  point,  iwid  the  ]:iresenee  of  a  cieati-ix 
at  the  end  of  the  stump  is  not  of  so  much  consecpienee  in 
the  arm  ;  and  liy  making  the  flaps  antero-posteriov, 
associated  groups  of  uniscles  are  kept  in  separate  Haps. 
The  usual  Instruments  are  recphred,  viz.  : — An  ampu- 
tating knife,  a  saw,  artery  forceps,  ligatures,  ajid  bone 
forceps.  An  assistant  holds  the  arm  at  right  angles  to 
the  trunk  and  rotated  well  outwards.  The  Brachial 
artery  may  be  secured  by  the  hngers  of  another  assistant 
or  by  an  clastic  tournicpiet  ;  or,  if  the  amputation  is 
lugh  up,  the  subclavian  must  be  compressed  against  the 
Jirst  rib  by  the  thumlis  or  a  i)added  key.  The  braihial 
artery  and  the  large  nerves  may  be  left  in  the  flaji  (he 
operator  deems  mo.st  convenient;  the  nnly  iioiiil  is  Ic 
take  care  not  to  transfix  tliem  and  sever  the  vessel 
transversely  at  last.  The  Surgeon  is  to  stand  within 
the  ann,  in  amputating,  nn  the  left  side,  but  on  the  outer 
side  for  tlie  right  arm.  Tie  next  grasps  the  anterior 
nniscles  with  his  left  hand,  and  Inilds  them  well  forward, 
and  then  eid-ers  the  knife  Avith  its  point  directed  a  little 
upwards,  {i.e.,  the  point  will  lie  w  a  liigher  plane  tlum 
the  handle,  which  is  to  be  .slightly  depressed),  so  as  to 
secure  a  broad  liased  fiap,  passes  it  as  closely  in  front  of 
the  bone  as  possible,  and  then,  by  slightly  raising  the 
handle,  makes  the  point  emerge  at  a  spot  exactly 
opposite  to  that  at  which  it  entered.  Tlie  knife  is  then 
carried  downwards  longitudinally  for  some  distance  by 
a.  slight  sawing  movement,  .so  as  In  form  a  welbroundcd 
llap^from  two-aird-adialf  to  three  inches  in  lengtli,  tlie 
>kin  lieing  cut  if  possible  longer  than  llie  muscles;  for 
Ihis  purpose  the  kniiVnuisI  l.egiaduall\  turned  towanis 
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liic  .siulace,  but  should  br  brought  out  .sh;iq)ly  at  last, 
so  as  to  cut  thr  vessels  nerves  and  skin  transversely. 
An  assistant  now  liglitly  su])ports  the  flap,  not  retracting 
it  at  all,  and  the  knife  is  then  entered  at  the  same  point 
and  eaiiied  lieliind  the  bone  and  made  to  emerge  on  tlu^ 
otlier  side  at  the  same  incision,  and  a  posterior  flap  cnt 
of  the  same  length  and  shape  as  the  anterior.  TIjc 
assistant  now  retracts  botii  flaps  forcibly,  and  the  boiic 
is  cleared  liy  a  circular  swee|i  of  the  laiife  for  about  au 
iuch  above  the  angles  of  tlie  incision,  and  the  saw 
up]>lied.  In  clearing  the  bone,  be  careful  to  cut  the 
niusculo-s])iral  nerve  cleanly,  as  it  lies  in  its  groove  on 
th(^  [losterior  surface  of  the  humerus.  The  large  nerve 
lruid<s  should  be  shortened  Avith  the  scissors,  and  the 
artci'v,  if  cut  ob]i(juely,  may  be  recut  transvej'seh'. 
Thr  vessels  rr,|niring  ligature  axe  — (1)  The  brachial 
artery,  acrnm|ianicd  by  the  median  nerve:  (i^)  The 
interior  profunda  acc(_)m]ianying  the  ulnar  nerve;  (.']) 
I'hc  supei'ior  profunda  accomjianying  the  musculospiral 
nerve.  Some  operators  make  the  anterior  Hap  longer 
than  the  ])ost(_'rior.  'J1iis,  no  doubt,  has  sevei'al  advan- 
tages, hut  they  are  |)urchased  at  the  exiiensc  nf  a 
shorter  stump,  and  tlKU'cl'on;  it  should  no!  be  per- 
fnrmcd. 

2.  Circular  Method.— This  may  be  u.sed  in  very 
muscular  lindis.  The  arm  is  held  right-  angles  to 
the  truidc,  as  usual,  and  the  skin  .should  bo  well  drawn 
up  during  thr'  first  ineision.  This  may  either  be 
intrusted  to  an  assistant,  nr  Mie  operator  himself  may 
so  stand  that-  his  left  hand  grasps  l,lie  arm  abovi;  tJm 
ineision  and  draws  up  t.he  skin  at  tlu^  same  time.  The 
operal.M'  now  plaees  his  right-  fool-  well  loi'wai'd,  bends 
biith  knec's.  and  places  his  hand  and  wrist,  with  thr. 
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knife,  well  round  the  anu,  and  then  traverses  the 
whole  cireuniference  of  the  arm  at  one  sweep,  the 
assistant  who  has  charge  of  the  arm  rotating  it,  so  as  to 
meet  the  heel  of  the  knife.  He  now  seizes  the  integu- 
mentary tuhe  with  his  left  hand  and  frees  it  from  the 
deep  fascia  by  a  few  strokes  of  the  knife,  and  turns  it 
back  like  the  cuff  of  a  coat  for  two  or  three  inches. 
The  nniscles  and  fascia  are  then  divided  by  another 
eircnlar  s\veep  of  the  knife  at  the  level  of  the  retracted 
skin,  and  the  bone  cleared  and  sawn  at  a  still  higher 
level.  In  order  to  retract  the  tissues  more  easily  and 
protect  them  from  the  saw,  a  two-tailed  calico  retractor 
may  be  used;  As  explained  elsewhere  the  circular 
method  is  not  to  be  recommended  whoi  amputating 
through  cone-shaped  limbs.  In  this  case  a  far  better 
method  is — 

.3.  The  Modified  Circular.— This  has  already  been 
fuUy  described  elsewhere  (see  p.  165).  In  making  the 
skin  flaps  the  best  rule  is  to  cut  just  according  to  youv 
cloth— anywhere  and  anyway,  ])rovided  it  gives  you 
suHicient  healthy  tissue  to  cover  the  end  of  the  bone. 

4  Teal's  Method.— Tliis  may  be  used  in  eertani 
very  exceptional  cases.  Tlie  loug  iini,  must  be  cut 
from  the  outer  side  of  the  arui,  tlie  sluni  one  from  the 
inner  side,  and  as  usual  containing  the  large  vessels  and 

nerves.  ,        „  „ 

5  By  Equal  Lateral  Faps.-The  late  1  rofessor 
SrENC'K  strougly  advocated  this  u.eili.ul  when  ampnta- 
thio-  at  or  near  the  middle  of  the  arm,  ou  account  of  the 
attacbu.eut  of  the  delloid  mus.le.  AVheu  external  mul 
internal  Haps  are  ^>sed,  the  exlcrual  oue  folds  over  the 
,,„a  of  the  humerus  wheu  il^  is  raised  by  the  del  onl 
„,uselc;  but  .1-  the  Haps  are  aulero-posterior  n.  tins 
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situatiuii,  when  tlic  deltoid  rai.se.s  the  ar]]i,  the  liojie  is 
h'al)le  ti)  he  projected  at  tlie  external  angle  of  the 
iueision. 

In  a  general  -way  the  structures  divided  in  amputa- 
tions thn.iugh  the  upper  arm  are — (1)  Integumentary 
coverings;  (2)  Muscles  —  (rt)  Biceps,  (/>)  bracliialis 
auticus,  ((•)  triceps  ;  (3)  Vessels — («)  Brachial  vessels, 
{!>)  superior  profunda  vessels,  (c)  basilic  vein,  ('/) 
cephalic  vein,  (e)  inferior  pnifunda  vessels;  (4)  Nerves 
— (rt)  ?iIuscul(j-cutancous  (between  the  liiceps  and  the 
lirachialis  anticus),  l^i)  median  (in  close  relation  to  and 
towards  the  inner  side  of  the  lu'achial  vessels),  (c)  ulnar 
(accomiianying  the  inferior  profunda  vessels),  'yd) 
musculo-spiral  (accompanying  tlie  superior  ]irofunda 
vessels,  (r')  internal  cutaneous  close  to  the  basilic  vein. 
Aljont  the  middle  of  tlie  arm  the  brachial  vessels  are 
f(_innd  on  the  unipv  side  of  the  humerus  ;  the  inferior 
profunda  vessels  a,ri'  found  close  to  the  brachial  vessels, 
but  a  little  further  back  ;  while  the  su[)eiior  profunda 
vessels  a,i'e  found  towai'ds  the  posterior  and  outer  aspect 
of  the  huuieiMis. 

A.Ml'UTATKiN  AT  TlIK  S 1 1  Oir  LDKI;  .l(»li\T. 
'I  his  iiiiiy  l)c,  rcndi'icd  necessary  by — (1)  Disease  (if 
Ihe  joint  and  simple  tuuiours;  (2)  nialiguanl  tumours; 
(■'))  injury.  In  eases  where  the.  Surgeon  eau  ehoose 
his  (laps,  the  liest  uu:lhod  In  adopt  is  eithei'  that  used 
hy  iJaroii  bAiiui;'!-,  and  asso(aate(|  with  his  uauie,  or 
Mr  Si'knck's  iiielliod.  Mr  Si-knck's  amputation  is  of 
especial  valu(^  iu  ejises  where  there  is  some  douht  as  to 
what,  is  th(^  liesi,  course  to  pui'sue -  - wdicthiT  to  excise 
or  aiupulat,e.  Aii  iiic.ision  is  made  as  in  t,hi'  opei-ali<m 
of  excision,  tlie  joint  examined,  and,  if  hiwnd  too  nuudi 
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disorganised  to  save,  then  it  is  a  simple  matter  !<• 
transform  it  into  liis  ampiitatioii.  i(->f  course,  m  tlie 
ease  of  both  malignant  disease  and  injury,  it  is  im- 
possible to  choose  the  Haps.  In  injury  we  must  take 
them  as  best  we  can  from  the  healthy  or  least  injured 
tissues,  and  in  malignant  disease  the  usual  practice  is 
to  form  two  skin  ilaps  from  the  most  healthy  looking 
parts,  taking  care  not  to  leave  any  muscular  tissue  iji 
them.  As  in  amputation  at  the  hip  joint,  h:emorrhage 
is  one  of  the  most  serious  dangers,  and,  therefore,  the 
principal  methods  of  amputation  aim  at  making  the 
soft  parts  in  the  axilla,  surrounding  the  axillary  vessels, 
the  last  part  to  be  cut  through,  the  artery  being 
l.reviously  compressed  Ijy  the  fingers  i.f  an  assistant, 
i.  Lateral  Flaps  of  Nearly  Equal  Size  (thr 

,,,;^,//„,^;j._This  was  the  method  prefeiivd  by  Lahkev. 
It  resend.les  ahu._)st  exactly  the  amputation  of  a,  finger 
by  the  'ovar  method,  as  described  in  a  previous 
chapter.  The  two  sides  are  cut  slightly  convex,  so  that, 
when  the  operation  is  finished,  the  result  is  two  almost 
precisely  similar  semi-lunar  ilaps  inc'ling  ab(,ve  at  tbr 
acromion  process,  and  below  at  the  posteri,>r  fold  ol  the 
axilla,— as  the  tissues  on  the  inner  side  surrounding  the 
vessels  are  so  cut  as  to  form  part  of  the  anterior  ilap. 
When  the  fiaj.s  are  brought  together  a  straight  linear 
wound  is  the  result.  Tn  this  amputation  two  special 
assistants  are  required -one,  standing  above  the 
slionlder,  ,'onipresses  the  subclavian  artery  with  his 
thumbs  or  a,  padded  key,  and  holds  himself  ni  readi- 
ness to  follow  the  knife  behind  the  humerus  and  grasp 
the  artery  in  the  tissm'S  at  ll.o  inner  side  before  tliey 
aredivid'ed.  The  second  assistant  i-laees  the  ,.a,t,enl 
j„  ,  |,„siti„n,  by  turning  him  partudU  over  on 
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llii/  sciuiul  side,  aiul  sujiporis  liini  in  tJiat  positimi  liy 
pillows,  and  then  holds  the  arm  for  the  operator,  whd 
is  to  take  his  stand  on  the  outer  aspect  of  the  limli. 
The  arm  being  held  slightly  abducted,  the  operator 
thrusts  the  j)oiut  of  a  strong,  broad  bistoury  through 
all  the  tissues  down  to  the  bone  immediately  below  the 
acromion  process,  and  makes  a  straight  incision  about 
two  inches  in  length,  cutting  on  tlie  outer  aspect  of  the 
lii'ad  and  upper  part  of  the  neck  of  the  humerus. 
l''nim  tlic  cnil  of  this  incisinu  he  carries  dtlier  incisimis 
in  ;i,  cnr\  i'(l  ilii'ection  on  I'ach  side  ti.i  the  cdrresponding 
t'nid   nf   the   axilla.     I'he   two  semilunar    llaps  thus 
marked  i>nt  ai'e  next  diss(.'(-t.cd  up  and  lield  aside  sn  iis 
t(j  expose  ihe  jiiint  cdinpletely.    'I'lie  onl\'  \i'ss(d  of  an\ 
size  ili\  ided      tins  stage  (if  the  nperation  is  the  ]i(isterior 
i-ircnmllex,  and  this  should  af  nn(.-e  be  secui'ed  \\\  a  paii' 
df  ^Vclls's  fdici'ps.    The  assistant'  UdW  addiicts  the  .-irni 
ill  urdiT  td  pTdject  :ind  i-endcr  tense  tlie  structuivs  abnut 
I  he  tnbernsit  ii's  I'dliil  ing  inwards  and  cuitwards,  as  n:a\ 
lie   ivipiireij,  while  Ihe  d]ier;ilor  divides  the  mnscjes 
iittai-heil  Id  llic  I  nlierdsities.     'i'he  o]ieratoi'  I  hen  ojiens 
the  jdini  hy  diviilini;-  Ihe  capsular  ligiunent,  cldse  In  the 
:iiiatdmic:d   neck  cif   Ihe  humerus  by  ;i,  .semi-circular 
sweep  (iF  ihe   knifi'.      'I'he    assistant   again  slightly 
abducts  the  ai'ui,  and  pulls  the  head  df  Ihe  luine  oul 
wai'ils  Fi'dui  the  gleiidid  cavity;  the  knife  is  then  passed 
i'"iind   liehind  it,  div  iding  the  ivmaining  ]i;irt  df  the 
capside,  .and  carried  ddwn  Ihe  innerside  df  Ihe  hunu'i'Us, 
close  Id  the  bone,  fdlldwe(|  1  ly  the  thuiuhs  (if  an  assisl<ant, 
wild  se(aii'es  th(;  vessel  liebire  Ihe  1  issues  .are  (li\-ided. 
I  he  e(le-e  dl  Ihe  kiiih^  is  ikiw  turned  Idwards  the  surface 
and  Ihe  remaining  tissues,  liclweeii  the  end  (if  the  Ursl 
.and  second  incisidu.  di\'ide(l  dlili(|ucl\'  downwards  and 
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inwards,  so  as  id  foriu  pai't  (if  the  anterior  flap.  TliP 
vessels  requiring  ligature  are — (1)  The  axillary  artery; 
(2)  prol)aljly  the  axillary  vein;  (3)  braneh-es  uf  the 
eircnmflex  vessels.  The  principal  advantages  uf  this 
method  are — (1)  The  wound  drains  well;  (2)  its  cut 
surface  is  as  small  as  is  consistent  with  etficient  fla]i 
covering;  (3)  there  is  less  risk  of  haemorrhage  during 
the  operation  than  in  some  of  the  otlier  metliods. 

2.  By  Large  External  Flap  (Spence).— Hivmorrhage 
Ijeing  provideil  against  in  the  usual  manner,  an  assistant 
sHghtly  abducts  the   arm  and   rotates  the  humerus 
outwards.    The  Surgeon  then  cuts  down  upon  tlu' 
inner  aspect  of  the  head  of  the  humerus,  with  a  liroad 
strong  l)istoury,  immediately  external  to  the  coracoid 
process,  and  carries  the  incision   down  through  the 
cla\-icular   fibres  of  the  deltoid  and  pectoralis  major 
muscles  as  far  as  the  insertion  of  the  latter  muscle 
which  is  to  be  divided.     The  incision  is  then  carried 
across  and  deeply  through  the  lower  iibres  of  i\w 
delt(jid  as  far  as  the  posterior  fold  of  the  axilla.  Th(> 
cour.se  of  the  inner  incision  is  next  outlined  from  the 
end  of  the  straight  incision  to  the  termination  of  the 
curved  incision  at  the  posterior  l)order  of  the  axilla, 
but   must  extend   Ih nnnjli  xJii'i  and   fat  onlij.  The 
deltoid  muscle  is  next  separated  from  the  bone  hy  Ihe 
lingers  ahme,  so    as  udt  to  injure  the  trunk  of  the 
circumflex  artery  wlii<-h  enters  its  deep  surfao'.  and, 
having  done   so,   the   head    and   upper   jmrt   of  the 
humerus  is  fully  e\]Hised.      The  nuiscles  about  the 
head  and  capstdar  ligament  are  next  divided  l)y  eidting 
directly  down  nu  the  surgical  neck  of  the  humerus,  tlie 
assislaiit  in  the  mean  tinu-  rdtaling  tlie  bone  s,,  ,-is  to 
brill"  the  various  nuiscles  witiiin  reach  of  tlie  kuite. 
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The  lavni'  cxtcrual  Hap  is  tlion  kept  out  (if  tlie  way  liy 
tlie  liiiyers  of  an  assistant  or  a  broad  eoppxT  spatula, 
the  knife  is  passed  behind  the  bone,  disartieulation 
completed,  and  the  arm  removed  by  dividing  the 
reniainin^L;'  snf't  tissues  on  tlie  axillary  aspect,  the 
axillary  artery  and  vein  being  previousl)-  grasped  Ijy 
an  assistant.  The  advantages  of  this  method  are — 
(1)  The  fulness  and  better  form  of  stump  left  after 
healing;  (2)  the  posterior  circumflex  artery  is  not 
divided  except  in  its  small  terminal  twigs  in  front; 
wlier-eas,  both  in  amputation  by  the  large  deltoid  flap 
and  tlie  double  flap  methods,  the  trunk  of  the  artery  is 
divided  in  the  early  stages  of  the  ojieration  often  giving 
rise  to  considei'abli'  ha'morriiage.  In  the  case  of  the 
single  deltoid  flap  the  division  nf  this  vessel  endangers 
its  vitality,  as  the  tlap  depends  cliiefly  on  it  for  its 
nonrisliment.  (3)  The  great  ease  with  which  dis- 
articulation can  1)0  acc(im](lished,  and  especially  tlie 
division  of  the  tendon  id'  tlie  subscapularis  muscle. 
{\)  As  already  mentidiied,  it  is  further  of  great  viilue 
in  cases  of  doulit  as  to  whether  the  j'liint  should  be 
excised  (ir  amputated.  The  first  jiart  of  the  incision  is 
ma,dc  iiseiif  to  examinr^  the  Jdint,  and  then  thi'  SurgedU 
acts  acfdrding  to  the  cdiiditidii  in  which  ln'  hiids  it. 

By  Double  Flap  {anlam-hiiniKtl  (Old  /ins/nro- 
r.'irnui/y — Until  Haps  may  lie  niaile  by  cutliug  fi'dUi 
within  dutwards,  and  are  in'ai'lv  nf  c(|iial  size  and 
gently  I'diindcd.  Thn-c  special  assistants  are  rci|nired 
■ — one  td  take  charge  of  the  limh;  a,  second  Id  laise  the 
dchdid  lla|i;  and  a,  third  U<  cdmpress  the  snliclavian 
artery  against  t.lic  first  rili,  and  be  ]iiTpai'eil  td  I'dlldw 
Ihc  knife  licliind  lh(^  Inimerus  and  grasp  the  inner 
Hap,  with  tie-  \-esscls,  hct'cire  its  di\  isidn.      Sliduld  the 
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operation  be  performed  on  tlie  riglit  .sidti,  the  operator 
stands  before  his  patient ;  if  on  the  left  side  he  stands 
behind.  The  patient  is  brought  close  to  the  edge  of 
the  table,  turned  sonle^yhat  on  the  opposite  side  and 
supported  in  that  position  by  pillows.  The  assistant 
then,  standing  on  the  opposite  side  of  the  table  to  the 
operator,  slightly  abducts  the  arm,  to  relax  the  deltoid 
muscle,  and  may  at  the  same  time  also  rotate  the 
humerus  a  little  inwards.  The  line  of  transfixion  is 
from  a  point  midway  between  the  tip  of  the  acromion 
and  coracoid  processes  to  another  point  witliiu  tlie 
]>(isterior  border  of  tlie  axilla,  \vell  liehind  the  root  of 
the  acromion  and  about  an  inch  below  the  spine  of  the 
scaptihi.  On  Ibe  right  side  the  operator  enters  tlie 
knife  midway  between  the  acromion  and  coracoid 
pvoci'sscs,  passes  it  in  front  of  the  caps\de  of  tlie  joint, 
and  makes  it  emerge  at  the  posterior  bonier  of  tin- 
axilla;  on  the  left  side  he  mu.st  enter  tlie  knife  at  llic 
])Osterior  border  of  tlie  axilla,  carry  it  across  the  from 
(if  tlie  joint,  and  bring  it  out  between  the  acromion 
nnd  coracoid  processes.  In  either  case  before  entering 
tlie  knife  it  is  well  to  make  a  small  inci.siou  about  an 
inch  in  extent  at  the  point  where  the  knife  is  to  be 
entered,  to  avoid  cross-cutting  tlie  tissues  with  its 
heel.  Supposing  the  right  arm  is  to  be  removed  and 
the  patient  is  placed  and  the  limb  held  as  above 
indicated,  the  Surgeon  enters  the  point  of  a  long 
narrow-bladed  transfixion  luiife  midway  betwecMi  the 
acromion  and  the  coracoid  processes,  j.asses  it  close  in 
front  of  tlie  capsule  of  tlie  jonit,  and  brings  its  out 
wit-bin  the  posterior  fold  of  the  axilla  and  euts  a  large 
llap,  three  or  f..ur  indies  in  length,  and  consisting 
Hiie'lly  of  the  (leltoi.l  niusrle  :   the  Hap  is  tlien  to  be 
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raised  by  iin  assistant  standing  alDove  the  shonlder. 
The  assistant  who  has  charge  of  tlie  arm  then  draws  it 
downwards  and  forwards  across  the  chest,  wliile  tlie 
Surgeon  with  the  lieel  of  the  knife  divides  the  capsular 
uuiscles  and  capsule  close  to  and  against  the  anatomical 
neck  of  the  liunrerus,  the  assistant  meanwhile  rotating 
tlie  hone  so  as  to  bring  the  various  muscles  within 
reach  of  the  knife.    The  head  of  the  bone  beins;  turned 
out  of  the  glenoid  cavity,  the  knife  is  carried  round  it 
and  down  the  inner  side  of  the  shaft  for  about  three 
inches  witli  its  edge  kept  close  to  the  bone  all  the 
time,  and  is  closely  followed  by  the  fingers  of  another 
assistant,  who  grasps  the  inner  flaj)  with  the  large 
vessels;  when  the  arteiy  is  surely  grasped,  but  not 
before,  the  optn-ator  cuts  obliquely  downwards  anc 
inwards,  forming  the  internal  flap.    While  this  flap  i,- 
being  made  the  arm  is  slightly  raised  and  abducted 
TIk;  objections  to  this  method  are — (1)  To  perform  th( 
I'peratiiin  satisfactorily  we  require  the  leverage  of  thi 
humerus,  but  this  is  often  smashed  in  cases  requirin- 
aniputfitiun.  (2)  It  is  often  impossible  to  find  .sufiicien 
healtliy  tissue  to  fom  the  large  external  flap.  (3) 
ca.ses   requiring   amputation    for   malignant  dises 
transfixion  is  out  of  the  question. 

In  ca.ses  where  the  tissues  are  thin,  it  may  1 
necessary  to  form  the  deltoid  flap  by  dissection;  th 
line  of  the  incision  will  corresjiond  to  that  already 
given.  In  operating  on  the  riijlit  side,  the  Surgeon, 
provided  with  a  broad  l)isto\iry,  stands  below  the 
shoulder,  grasps  the  humerus  with  his  left  hand, 
brings  it  across  the  chest,  and  leaning  over,  commences 
his  incision  well  behind  the  acromion,  and  about  an 
inch  >)elow  Ww  ^<^w•  <>f  the  scapida,  near  the  posterior 
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fold  of  the  axiUa.    The  iudsiou  is  carried  dowmvards 
to  the  level  of  the  insertion  of  the  deltoid  muscle,  and 
then  upwards  and  inwards  to  a  ponit  -^w^Y 
the  acromion  and  coracoid  processes ;  as  he  makes  the 
Lst  half  of  the  incision  he  should  draw  the  arm  a. 
from  the  side.    The  flap  thus  marked  out  is  then 
raised  the  joint  opened,  and  the  inner  flap  cut  in  the 
usu    ;^J^^with  a  long  narrow-hladed  transfixion  kniie. 
Should  he  he  amputating  the  left  arm  he  must  reverse 
the  proceedings.    He  hegins  hy  drawuig  the  ami  aw^ 
froin  the  sid^,  and  commences  the  ^ 
coracoid  process,  and  ends  at  tl^o  postei^'  o  d  o^th 
axiUa,  and  as  ho  nears  the  end  of  the  mci.ion 
Imno-s  the  arm  across  the  chest, 
''"re   Deltoid  Flap.-A  l,a„™  ^ -^^^ 

lom  tJie  cou        i  acromion  process. 

to  meet  the  long  deltoid  flap  winch  is  hid  u  -  ^ 
in  the  other  methods  au  assistant  giasps  the  axiu  . 
Ler  side  hefore  the  tis^es.ed.1^^ 
The  Objections  t<.  this  plan  are-(l)  ih*-  - 


Ainf^utalioii  <i/  I  he  Slioiilticr  Joint.  L'll 

"f  llir  Wdiiml;  {•!)  tlir  ilduMc  liiir  di'  ciratrix;  (.'!)  in 
many  cases  it  -woulil  lie  iiii|iiissibli'  to  .n'ot  suH-|cioii(, 
liralthy  tissiR'  In  t'uiaii  tlio  large  deltoiil  Hap. 

The  [iiiiieiples  adojited  liy  JoKUAX  in  aiiijiutatiuii 
llii-uiigli  tlie  liiji  jniiit,  miglit  alsn,  M'e  lliink,  in  Sdine 
eases  III'  applied  to  tlie  slionldei'  joint,  espeeiall\-  in 
eases  \\liere  tlie  Surycun  is  slidi't-lianded,  sn  Far  as 
assistants  an'  i-imcerned.  It  wonld  leave  a  l(in"('i' 
stnmp  than  the  ntlier  methods,  and  were  it  dnne  suli- 
|ierinsleally.  a  eertuin  a.monnt  nf  pnwer  \\(Mdd  1m' 
retained  to  eunti'ni  an  artitieial  linih.  Tlie  princijiles 
are  (see  Hip  .luint  Ampntatimis)  ( I )  Ampniaiion 
tlirnngli  the  soft  parts  eirenlarly  low  ddwji ;  (2)  l.igaiure 
all  the  ])lddd  vessels:  and  (o)  disseet  diit  the  linne 
through  an  incasiiui  wheiv  it  is  least  tliiekh'  ed\-eK'd, 
and  where  the  lilddd  vi'ssels  are  small  anil  few:  in  the 
shuulder  the  ineisidn  should  tliei'efdre  he  aldie.-  the 
initeri<n'  aspeet  df  the  joint  and  u]i|»er  part  df  tin'  shaJ't 
dt  till'  hnnierns. 

Chief  Structuces  Divided. ( 1 )  The  integnmenlary 
slrnetures.  (2)  IVliiscles-— Deltoid,  and  the  museles 
in  e.unin'el  ion  with  t  he  eapsnle,  of  the  jdint,  \  !/.--(//) 
supra-s]iinatiis:  (r)  iidVa-spinatus:  {,!)  teres  ndnor: 
{'')  snhseapnlaris;  (_/')  lung  head  df  ti'ieeps:  ninseles 
""I'  ^ilta-ehed  td  tin;  capsule;  (//)  [leeliiralis  major;  (A) 
fit  issimns  dursi :  (/)  teres  major;  (/)  eoiarodii'arhialis : 
(/•)  liii'cps  (hdth  heads).  'j'he  largv  vessels  and  nerves 
^\'ill  found  on  the  inner  Hap,  and  ednsist  nf  the 
a\illai-y  vessels  and  t  he  enrds  nf  I  he  liiai'liial  p|i',\ns;  in 
'I'lditidu  td  l.he'se  Ihi'  rephalir  \i'in  .and  the  pusteridr 
eireumtli'x  artery  arr  divided  at,  smni'  .^lage  nf  the 
"|i''i'iil  ion.  Till-  i  ;ipsnlar,  anil  enr.ai  d  humeral  ligaments, 
■I'ld  till'  <d,,(i  I  edi  acdjd  nieuilii'amj  arr  alsn  ent  thr(ai'_rh. 
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CHAPTER    X  V. 

AMPUTATIONS  OF  THE  LOWER  EXTREMITY. 

The  Foot.— Just  as  in  the  hand,  it  is  i.f  priuiaiy  iin- 
l„,rtan<'e  to  avoid  all  approach  to  a  cicatrix  .m  tlie  sole. 
Therefore,  whatever  amputations  are  performed  the  Haps 
must  always   he   taken   from    the   plantar  surface 
\nother  point  of  importance  is  to  leave  the  heads  of 
the  metatarsal  hones.     The  foot  is  a  tripod,  resting  ou 
(he  lieel,  the  hall  nf  the  great  toe,  and  the  hall  nf  the 
little  toe,  and  nnlv  in  cases  of  ahsolute  necessity  should 
this  tripnd  1>e  interfered  with  in  any  way  :  for  whether 
th,.  two  anterior  rests  are  narro\ved,  as  in  removal 
the  central  metatarsals,  nr  any  one  of  the  three  removed 
the  foot  is  rendered  unstahU'.     By  a  pro,H.rly  sliaped 
hoot  and  well  padded  .stocking  any  inconvemence  hk('l) 
Lo  result  from  the  prominent  heads  of  the  Hrst  and  tilth 
metatarsals  is  ...sily  prevented.    In  an.putations  of  the 
toes  and  metatarsal  hones  the  hesl  kude  lo  use  is  a 
stout,  straight,  hroad  histoury. 

The  Toes— Partial  amimlation  oi  Ihe  t.M.s  is  hut 
varely  perforn.ed,  and  mdy  in  the  case  of  the  gn..!  toe. 
l„.ases  where  any  of  the  other  toes  a.c  u.  a  comht.on 
necessitating  amputation  it  is  always  hetter  to  remove 
,f,Pm  at  the  nu.tatarso-phalangeal  art,cula  ,nn  a  one, 
hecausc  ifanv  portion  is  hdl  it  ,s  apt  o  he  tdled  n, 
.■ardsamlis'posilivelyinlhe  w.y.    hven  ampn,at,on 
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nf  distal  jilialaiix  uf  tlie  ^urcat  toe  is  less  frei|iieiilly 
licvlVinueil  now  tliau  forinin'l}-.  Formerly  it  was  the 
custnm  to  amj^utate  this  phahiiix  for  exostosis- — a  form 
of  hdiiy  growth  fre([uently  situated  on  tlie  dorsal  aspeel 
of  thr  distal  iilialanx  of  the  great  toe,  and  oivino-  vise  to 
miieli  pain  and  discomfoi't  from  ])ressing  up  tlu'  nail. 
At  the  present  time,  hoAvever,  the  treatment  adojitcd  is 
in  snijj  otf  tlie  exostosis,  Leing  especially  careful  tn 
dfstniy  111-  n-mdvc  all  thr  cartilage  covenMl  area,  ami 
leave  the  toe  aloue.  Should  it,  however,  lie  uecessai-y 
tnim  iitlier  causes,  sm-h  as  injury,  necrosis,  (Uiyehia 
maligna,  iVe.,  to  remove  the  terminal  phalanx,  tin's  is 
liest  accniiiplisheil  in  a  manner  precisely  siniihir  to  the 
analogons  djieratiuns  mi  the  fingers  hy  tlie  formation 
of  a  Hap  from  the  plantar  surface,  the  iieighhouring  toes 
lieiiig  pulled  t(i  one  side  and  flexed  hy  an  assistant  hy 
means  uf  strips  of  narnjw  lianda^'e. 

TIIK  CltKAT  T()K. 

Ami'i,  ! ATiox  (.1  nil.:  Chk.m  'Xnv.  at  the  Metatarso- 
phalangeal Articulation.— This  iiia\-  lie  rendered  ncces- 
sa,ry  hy  injury  or  jnint  disease,  and  is  hest  perhirnied 
liy  the  'dval  nr  'racket-slia|ied  '  t'nniis  of  incisinii.  It 
shmild  he  hrirne  in  mind  lliat  the  nieta,tars(i-phalaiigeal 
artiinilations  nf  .iM  ihe  tni's  nre  situated  at  least  lliree 
'I'l'"*''!'--^  "1  an   indi  ;il)(i\c  |he  widi.      (  )ii  accdiiiit  (if 

'  he    large  si/e    or    I  lie    liead    lif   the   tatarsal    iMille  (if 

llie    '_'real     tne    the    ii|ieral(ir    nilist     taki'    c;ire    til  leave 

l'l'''i'y  'if  lla|i  111  ci.\er  it  well.      .\ii  asslstant  should 

leiid     the    flint    exlellded    ('/mcs-    pniiilril)    \n    |,|ie  first 

instance   with   the   sole,   resting  no-iiinsl,  and   the  lues 

priijeiiillg  i,\cr  the  end   nf  the   t,ali|e:    the  lie  iLd  1 1  ii  ill  ri  lie 

are  ii,  ),e  iield  iiside  jind  (jexeil,  as  already  indi- 
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cated,  by  narrow  bits  of  banrlagr.    'Hio  operator  tlifii 
euters  the  point  of  a,  stent  bistoury  oven'  Ibo  niiddk' 
line  of  the  toe,  lialf  an  inch  above  the  joint,  and  carries 
it  along  the  ilorsnnr  almost  to  the  middle  of  the  proximal 
phalanx,  opposite  which  point  the  'oval'  part  of  thr 
incision  is  carried  roimd  the  toe.     In  doing  so,  the 
manipulations  of  the  Surgeon  and  his  assistant  resemlilr 
those  in  the  '  oval '  amputation  of  a  finger  at  the  cor- 
responding joint.    By  commencing  the  'oval'  at  the 
].oint  indicated  we  do  not  injure  tlic  weli.  and  pro\  idr 
ample  covering  for  the  large  head  of  tlie  metatarsal 
l„,ne,  and  there  is  thus  less  likelihood  of  the  wound 
1  laving  to  heal  by  tedious  granulation  and  cicatricial 
rontriTctiou.    The  tissues  over  the  end  of  tlje  phalanx 
and  joint  are  then  to  be  cleared  l>y  passing  the  bistoury 
.■uund   with   a   short   sawing   movement,  holding  it 
parallel  with  the  i,halanx  and  weU  imder  control,  and 
„u  no  account  to  thrust  its  point  too  deeply  in  the  sol.', 
lust  the  trunk  of  the  anfifria  magna  liaUw:i<  be  injured 
or  the  tissues  unnecessarily  punctured.     After  this  tlir 
toe  is  to  be  over  extended,  the  strong  flexor  tendons  cut. 
and  the  joint  opened  from  below;  the  toe  is  then  to  be 
twisted  round  as  the  knife  divid.'s  the  lateral  ligaments 
and  completes  the  disarticulation. 

By  making  the  straight  part  of  the  incision  on  the 
dorsum  of  the  foot  we  avoid  any  scar  on  the  lateral 
•  mpect  which  might  prove  incon venii'iit  being  iriitated 
',nd  pressed  on  liv  the  boot.  'I'l.e  .sesamoid  bones  may 
,,,  „„ay  not  be  removd.  Should  the  oi-erator  decide 
to  leave  them,  it  may  be  m.n'e  eonveiiienl  to  open 
tl,,  joint  from  abinv.  and  divide  the  llexor  tendons 
;ij'terwanls. 

1„   |i„,  rase  of  the  Other  toes  ''xactly  the  same 
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jiriiiriplcH  uiiisl   he  i'l.illiiwril,  it   is  uiiiieecs.sai'y, 

tlicrcl'iire,  to  ji'o  nvcr  tliem  in  ilctiiil.  In  all  cases  the 
n\al  luelliod  is  tu  be  pvcfeiTed.  Uf  cuurse,  as  in  tlie 
liii^;-i'is,  it  ran  lie  ddiw  by  t\V(j  small  lateral  semi-lunar 
Haps,  but  this  lias  tlic  disadvantage  of  opening  into  the 
sdlc.  Again,  if  prefcvrifd,  in  the  case  of  the  great  and 
little  toes  (jnst  as  in  the  case  of  tiie  index  and  little 
hngers),  a  >[ieri;dly  lai'ge  Ha|i  may  be  taken  from  the 
free  side  id'  cacli  to  bild  0Y(.'r  the  end  of  the  bones. 

Amputation  of  the  Great  Toe  with  its  Metatarsal 
Bone.  — 'i'his  shiaild  be  done  by  the  '  I'acket-shaped  ' 
ini-isimi.     '['Ill'  tiiiit  is  held  as  Ind'ure,  and  the  operatnr 

i  nnimenrivs  I  he  ini-isidii  nn  llie  (hirsum,  about  half  an 
ineli  behind  I  he  I arso-niela  tarsal  ai'tienlat-ion,  and  eaiTies 
it  idong  llii'  ihirsal  aspect  In  near  the  meiiaearpo- 
phalangeal  irnlal  ion,  fmni  whirh  pdint  the  oval  is 
iiiadi-  ronnd  the  tm'.  The  intcgnmi'nis  arc  tJien  to  be 
separated  frnjii  the  bone  on  tin-  inner  side  by  applying 
I  he  kinfe  nearly  parallel  witli  the  toes,  and  using  it  with 

ii  shurt  sawing  ninvement,  its  edge  being  kept  close  to 
I  lie  bune  iind  well  under  (■niitnil,  especially  near  the 
la,rso-n  I  eta  tarsal  a.i1iiaila(  ion  ;  but  Inwei'  down  it  need 
lint  be  kept  so  close,  as  il,  is  better  (d  rellliive  most  of 
llie  short  muscles  u\  the  j,oe,  and  the  si'samoid  bones 
( I  [i;A'i'iij.  Ill  i  he  same  way  tlii'  slmng  int-erosseous 
liga.meiit  belweiMi  Ihi'  heads  uf  |]ie  lirst  and  secnnd 
inehU.arsal  bune^  is  div  ided,  ;iiid  the  niiterinr  e\tremil\- 

"I  llie  loe  and  llii'  liielaliirsiil  bnlie  cleared  ciiiiipletelv 
by    SWeepiiie;    III,.    |<||if|.    under    the    Ik. lie    fimii  willliilll 

inwards.  'I'he  tne  is  tliiai  Inreibly  dia.wii  a\\a\-  from 
Ihe  nihers  and   llie  pcjiiit  nf  lln'  knife  |jassed  between 

I  hi'  nie|;ii:;ir]iii,|  I  'S,  with   ils  edge  direclcd  iipwarils 

(/.'■.,  Inwards  I  hi'  anierini-  aspecl  nf   the   len)  and  the 
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li"'auienis  of  tlie  tarso-metatarsal  ariiuiilatiuu  dhiLlcd 
close  to  the  metatarsal  bone  of  tlie  great  toe  against 
wliicli  the  edge  of  the  knife  is  to  be  directed,  lest  the 
communicating  brancli  of  the  dorsalis  pedis  artery,  as  it 
passes  down  to  complete  the  plantar  arch,  be  injured. 

The  Straight  part  (if  the  '  racket-shaped  '  incisioii  may 
be  made  on  the  lateral  aspect  of  the  font,  the  disadvan- 
tage of  course  being  that  the  scar  is  apt  to  be  irritated 
l)y  the  pressure  of  tlie  boot.  The  method  <jf  removing 
the  great  toe  and  metatarsal  bone  as  aliove  described, 
by  the  '  oval '  uiethod,  is  not  so  rapid  perhaps  as  the 
method  of  lateral  flap  hy  transfixion,  liut  has  the 
immense  advantage  of  avoiding  any  scar  in  the  sok'. 
In  the  flap  method,  thi»  Surgeon  seizes  tlie  soft  tissues 
oil  the  inner  side  of  the  foot  with  his  left  hand  and 
[lulls  them  well  in^rards,  and  transfixes  oppositi^  Hie 
tarso-metatarsal  articulation,  and  I'uts  a  lla].  from  thi- 
innei'  side  as  far  as  the  !iiid<lle  of  the  first  ])]ialanx, 
keeping  as  close  to  the  bone  as  possible.  The  assistant 
then  pulls  the  soft  tissues  as  far  outwards  as  possililr. 
so  as  to  bring  the  incision  over  the  space  brtween  tlir 
first  and  second  metatarsal  lumes,  and  th(>  Surgeon 
passes  his  knife  between  the  bones  tliviuigli  his  forme  !■ 
incision,  cuts  forwards  right  through  the  wd).  and  then 
opens  the  tarsd-metatarsal  articulation  as  in  the  ov;il 
method,  and  completes  the  disarticulation.  A  simil;ir 
Hap  may  alsn  be  raised  by  dissccli.m.  As  in  the 
hand,  it  may  be  desiralilc  nnt  to  upen  the  tarso- 
metatarsal articnlatinns.  but  in  Ibc  case  of  ihe  great 
toe  this  is  not  of  su  nuicli  importance,  as  it  has  a 
.synovial  membrane  all  In  itself  :  and.  besides,  it  is 
u'snally  in  cases  of  partial  amputation  of  this  bone  that 
trouble  is  ajit  lo  arisen,,  aeeount  nl'  Nvnnn.i  of  the  .■om 
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iiiunlraliiiy  bi'uurli  of  tlir  dorsalis  pedis  artery.  In 
]iartial  amputations  the  bone  shoukl  be  divided 
ol)liquely,  to  avoid  any  unseemly  and  troublesome 
projection.  A  probable  advantage  is  the  preservation 
I  if  the  insertion  of  the  peronens  longus  and  tilnalis 
aiiticus  muscles. 

A.MruTATiox  OF  THE  little  toe  with  its  metatarsal 
bone. — This  may  be  done  liy  precisely  the  same  methods 
—  (1)  The  'racket-shaped'  incision,  with  tlie  ,strai,n'ht 
part  of  tlie  iucisifin  nn  tlie  dorsum  of  the  foot — the  best 
iiietliod  :  (2)  Same  incision  with  the  straight  part  alunn' 
the  side  iif  tlie  foot — objection — the  lateral  scar;  (3) 
IvKtemal  flap  eitlier  liy  tninsfixion  or  dissection — very 
bad  on  account  of  tlii^  scar  in  the  sole. 

Partial  ami>utation  of  the  metacarpal  Ijone  of  tlie 
little  t(ie  has  fewer  objections  and  more  to  I'cconimend 
il  than  the  corresponding  opernti(.in  on  the  gi'eat  toe  — 
(I)  It  lias  not  a  special  .synovial  meiiibrane  to  itself,  but 
line  coimiioii  to  it  and  the  fourth  mctid-arsal  biuie;  (2) 
There  is  no  spei'ial  artery  in  daTiger  of  being  wounded  ; 
(."))  it  preserves  tlie  iusei'tion  of  the  peronens  brevis  and 
t-ei'tiiis  tendons,  lie  eareful,  as  usual,  to  di\'ide  the  bone 
oliliipiely. 

Chief  structures  divided  in  the  foregoing  ani[)uta- 
tions.  Ill  all  the  opei'alions  Skin,  sniierlicial  fascia, 
]ilaii1ai'  fascia,  digital  \-essels  and  ner\es.  and  ligaments 
of  the  j, lints.     Thr  fi.llnwiiig  inuscles  are  di\  ided  in 

amputation  of  the  great  toe  at  second  phalanx,  two 

nniscles'    (1)   b.Nteusor  proprins   hallucis  ;  ("J)  I'lexoi' 

longus  halhieis.    At  flrst  phalanx,  l  he  above  t w  uscles 

;iiid  ill  additiiiii  othei-  five  (1)  Abdiictoi'  haJlueis  : 
(:.')  f'le\or  brevis  halbieis  ;  (.".)  Addiictoi'  hallueis; 
(I)  Transversals  jicdis  ;  {'i)  I'Atensor  iirevis  digiloruni. 


The  Aiiaioiiiy  of  Siiri^ery. 


At  thic  Tarso- metatarsal  AnTi('Ui.ATiu.v.— The  ahovc 
seven  muscles  and  uther  three- — (1)  Tibialis  auticns  ; 
(2)  teronens  longus  ;  (3)  First  dorsal  interosseous.  Su 
in  amputation  through  the  2nd  phalanx,  two  muscles 
are  divided;  tlmmgh  the  1st  plialanx  seven  muscles: 
and  lioth  phalanges  ^vith  the  metatarsal,  ten  uuiscles. 
The  arteries  divided  are  —  (1)  DorsaHs  hallucis;  (2) 
llie  trunk  or  liranelies  of  the  arteria  magna  hallueis. 
The  arteries  to  lie  avoided  an — (1)  The  comuiunicating 
hrancli  nf  the  doivsalis  pedis  ;  (2)  Tlie  plantar  arch. 

In  amputation  of  the  little  toe  with  its  metatarsal 
bone,  the  following  fourteen  muscles  are  divided. 
Into  the  metatarsal  lione,  ><ix  musch's  —  (1)  Peroneus 
brevis  ;  (2)  Peroneus  tertius  :  (.''))  Flexor  brevis  minimi 
digiti  :  (4)  Transver.sus  pedis;  (5)  Fourth  dnrsal  inter- 
iis.se(jus  ;  (6)  Third  jilantar  interosseous.  Into  the  first 
phalanx,  J'uar  muscles — (1)  Abductor  minuui  digiti; 
(2)  Flexor  bre\-is  minimi  digiti;  (3)  Third  plantar 
interosseous  ;  (4)  Fourth  lumbrioalis.  into  tli(^  second 
phalanx,  km  nniscle.s — (1)  Extensor  longus  digitornu]. 
(2)  Flexor  brevis  digitorum.  Into  the  third  phalanx, 
hru  uuiscles ;  (1)  Extensor  longus  digitorum:  (2) 
Flexor  longus  digitorum. 

TAliS(  )-M  KTATA  i;.SAl .  A IIT I  ( '  T  I  .AT  1  ON. 

Amputation  of  the  Foot  at  the  Tarto-Metatarsal 
Articulation  (Fig.  16). — Tliis  is  comnidnlv  ealled  'IIkv  s 
amputation.'  ] )isartieulation  of  the  metaiar.sus  is  ]icr 
Ibianed  as  far  as  the  internal  cuneiform  bone,  and  then 
the  projecting  ]ia,rt  of  that  bone  sawn  oft"  (11).  Tlie  dis 
a,vticulation  re(piires  to  lie  accomplished  with  care,  as 
I  he  end  of  t,he  .second  metatar.sal  lione,  in  its  articulation 
witli  Uie  niiihlle  cuneiform,  projects  ba<-kwards  IicIw.mmi 
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ilic   rxlcrjiiil   :iiul  intemai   cinicifornis.  Liskhaxc's 
iimditication  of  tliis  npemti(^n  consists  in  the  complete 
(lisarticnlation  of  tlic  tarsal  bones,  leaving  the  project- 
Fig.  16. 


Tarsus  and  Metatarsus. 

1.  Astrnjr:iliis.  S.  Os  (  ali  is.  :;.  Ciiliniil.  I.  S(i.i|iliriiil. 
'•.  I'lxtfninl  i-iiiifildnii  i\  Miilillc  (■uiicilVirrii.  7.  liitcrii;il 
■  .■iiiiciloiTii.    C.  I.iiio  cil  ('lit))i:irl,'.s  ;uii)iiitiil  idii.     I,.    I.iiii;  ol 

I,islV.-lIH-'s    Alll|illt.ltinil.       S.    I'iivl    nl'   Mk;  si'cnliil  liiftMt.-ir.-i.'ll 

rcnu.vcil  liy  Hkov.    II.  I'MI't  of  tliu  internal  ciuicilnnn  rcuuivr.l 
)..V_IIcy 

N'<it('  Ihe  sitfiiuiici  ciiivt;  runncil  Ijy  llic  line  i.T  (;li()|iai'('s 
:iii]Iint.ahioii  :  also  t.lic  iiioi  ti-it!  I'lu  nicil  Ipy  llii'  IIhim-  ouiieilonu 
Ijoiios.  into  wliif.'h  the  base  1,1  tlio  sfronil  iiielataiHal  Ijono  Juts. 

iiig  |iiirtn['  the  iiitcniiil  funeiforni  (I..).  Tlie  iv.asdii  for 
lliis  iiioilififatiiiii  is  Hie  snppnfird  ;m1  vantage  gained  liy 
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Icaviii"  the  Avhok;  of  tlic  mtpviial  riiiicifiirm  hone,  tn 
wliicli  the  tendons  of  both  tlie  tiljiaHs  ajitieus  ami 
the.  tihiahs  posticus  are  partiallj'  attached.  tint  even 
iiL  Heys  operation  tlie  attachments  of  tliese  muscles 
arv  not  destroyed ;  for,  although  anatomists  figure 
certain  points  on  hones  as  the  attacluiients  of  the 
muscles  in  ciuestion,  yet  it  is  found  ])ractically  that 
they  have  extensive  attachments  to  the  deeji  liga- 
mentous structures  in  their  neighbourhood;  so  that 
this  disadvantage,  as  urged  against  Hjsy's  operatioii,  is 
juore  imaginary  than  real.  INfr  Skey  removes  the  end 
of  the  second  metatarsal  bone,  but  does  not  interfere 
with  the  internal  cuneiform. 

The  amputation  may  be  performed  in  three  ways: — 
In  the  first,  the  dorsal  iiaji  is  made  fiist,  the  bom's 
disarticulated,  and  the  phintar  fla]>  cut  after^\■^rds.  In 
the  second,  the  plantar  flap  is  cut  first,  then  the  dorsal, 
and  after  this  disarticulation  [lerformed.  In  the  third, 
tlie  dorsal  flap  is  first  made,  as  in  the  first  method,  the 
plantar  flap  is  then  shaped  and  dissected  u]t  as  in  the 
second  method,  and  la.stly  the  Ijones  are  disarticulated, 
in  tlie  first  plan  the  leg  is  placed  with  the  foot  down- 
wards, the  ankle  joint  iully  extended,  and  tlie  assistant 
keeps  the  JKMd  firudy  fixeil  upon  the  table  with  thejiart 
of  the  foot  to  be  removed  overhanging  its  edge,  and  al 
the  .same  time  pulls  up  th(>  skin.  The  operator  th,.n 
grasps  the  toes  lirmly.  keejiiug  the  aukle  joint  well 
e.Nteuded,  and  when  the  dorsal  flap  is  outlined  by  the 
lirst  incision,  the  assistant,  retracts  it  while  the  Surgeon 
frees  it  liy  a  few  toviches  of  the  knil'e;  Ic  then  dis 
articulates,  and  finally  forms  the  plantar  Hap.  In  the 
second  form  the  assistant  grasps  the  toe.s,  and  holds 
the  foot  at  right  angles  to  the  leg  with  the  lu'cl  firmly 
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pressed  ayainst  the  talilr,  while  the  operator  dissects  up 
the  phmtar  Hap  ;  tlie  dursal  rta[)  is  next  made  as  in  tirst 
plan,  the  assistant  liulding  the  foot  as  there  described, 
and  till'  operator  grasjiing  the  toes  and  extending  the 
ankle  joint.  In  the  third  ])laii,  the  foot  is  lield  as  in 
llie  first  stage  of  the  hrst  method  (well  extended  and  the 
Surgeon  grasping  the  toes);  it  is  next  held  as  i]i  the 
Hrst  stage  of  tlii'  second  method  (at  right  angles,  and 
toes  grasped  liy  an  assistant),  and  tlien  disarticulation 
]ierfin'med  in  a  manner  common  to  afl  the  three.  A 
strong,  short,  sti.iut-haeked,  sharp-pointed,  and  not  Ion 
liroad-hladed  liistoury  is  thi'  best  knife  to  nse ;  tlie' 
hlade  should  be  alxait  four  inches  long.  The  guides 
for  tliis  operation  are: — The  projection  foiaued  Ijy  tlie 
tiftli  metatarsal  bone  on  the  outer  side,  ajid  the  tarso- 
metatarsal articulation  of  the  gi'eut  toe  on  the  inner 
side,  a  groove  corresponding  to  which  may  be  felt  by 
lirm  pressuri',  or,  if  this  is  indistinct,  a  jtoint  may  be 
taken  one  inch  in  front  of  the  tnbercle  of  tlie  sca]ihoid, 
which  will  indicate  the  ai'ticnlation  nearly  enongli  for 
all  practical  purposes.  In  ainpulating  by  the  first 
method  the  Surgeon  seizes  the  toes  with  his  left  hand, 
extends  the  ankle  joint  well  and  places  his  foreiingei' 
and  tliund)  on  the  points  mai'king  the  line  oi'  the 
articidations — one  well  beiiind  the  ]ir(jection  of  the 
lifth  metataisal  bone,  and  the  otJier  over  the  metatarsal 
bone  of  the  great,  toi'.  lie  then  makes  a,  semi-lunar 
incision,  down  to  iJie  liones,  fi-oni  one  point  to  the 
"I  her,  forming  a,  lla,])  aliout  an  inch-aud-a,-hall'  in  lengtJi 
{'down  nearly  t.o  tlie  heads  of  iJie  uiet,aJ-arsal  bones,' 
IIka'iii).  The  incision  should  coiumeuce  a,nd  end 
fairly  in  the  sole.  'I'lu;  assist-ant  tlien  sei/.es  the  end  of 
ihe   Hap  to  rctiact  it,  while  the  Surgeo]i  by  a  lew 
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sweeps  of  Llie  knife  dissects  it  up,  takiug  care  to  kcei> 
the  edge  of  tlie  knife  loAvards  the  hones.  The  artii:ula- 
tions  are  tlicn  to  lie  opened  (Tig.  16):  on  the  right 
side  tliey  are  to  he  opened  from  the  liftli  inwaixU  tih 
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(ipeiioil.  The  Surgeon  tlicii  inserts  ilic  pniut  ui'  llir 
knife  obliijuely  between  the  bones,  -with  its  edge  upper- 
most, and  gradually  raises  it  tn  tlie  perpeiidieular 
( I-'ig.  17),  and  tlien  presses  tiriuly  liackwards  lietwcen 
the  bases  uf  the  lirst  and  second  metatarsal  bones  and 
moves  it  gently  biick wards  and  forwards  until  he  feels 
the  strung  interosseous  ligament  snap.  'Ilie  same  may 
h>r  dniie  if  iiecessavy  to  the  other  side,  and  also  between 
ils  base  and  lhc  nuddle  euneibirm,  the  tues  at  the 
same  time  heing  Krmly  depressed,  and  then,  hy  giving 
a  smart  Avreneh,  the  disartieTdation  is  eompleti'd.  He 
ihrii  places  his  left  tliumb  oA-er  the  I'ud  of  tie'  ilis- 
ai1i<-ulated  liones  and  dissects  nlf  a  Map,  consisting  of 
the  Avhole  thickness  of  the  tissTies  uf  the  soL',  and 
earries  the  dissection  as  far  as  the  roots  nf  the  toes. 
I'"n>m  the  layer  of  tissues  thus  dissected  up,  the 
o[)erator  sha|)es  a  neatly-rounded  llap,  longer  nu  the 
inner  than  the  onter  side,  by  translixing  the  ceJitre  ajid 
i:utting  towards  each  side,  and  so  sloping  the  knife 
that  the  ijitegumentary  structures  an;  cut  lunger  llian 
thi'  nniseles. 

Ily  the  second  method  the  plantar  fla-p  is  cut  first. 
A  straight  incision  is  carried  from  the  t  wo  bimy  guides 
along  each  side  of  the  foot,  reaching  nearly  tn  the  roots 
'il  the  toes  and  the  inm-r  one  lunger  than  the  outer : 
the  twn  lilies  a,re  then  united  in  front  by  a  gently 
curved  incision,  Ihus  luarking  out  a,  llaji  wil-li  well 
rouiidc(l  angle's.  The  tlap  is  tlieii  raised,  and  at,  lirst 
should  ciiiisist  only  of  integuincnt-aiy  and  fascial 
structures,  but  aftci-  till'  lirst  inch,  may  include  e\crv- 
thing  (hiwn  l,(.  lhc  boiajs.  A  <liirsa.l  llap  is  next  l,o  he 
made  as  in  the  prcviuiis  iiicthnil,  the  juiuls  (i|irij(.d.  and 
t  he  holies  (lisart  iciilalcd. 


224 


TJic  Anatomy  of  Siir^^err. 


The  third  plan  is  probably  tlie  best.  The  dorsal  Hap 
is  formed  as  in  the  first  method,  next  the  plantar  is 
shaped  and  dissected  up  as  at  the  beginning  of  the 
spcond  method,  and  finally  the  bones  are  disarticulated. 
The  vessels  requiring  ligature  are— (1)  The  dorsalis 
pedis  at  the  apex  of  the  dorsal  liap;  (2)  internal 
plantar;  (3)  external  plantar;  (4)  nnjnerons  liranehes 
(if  the  plantar  arch.  My  making  the  short  dorsal  Ha], 
the  cicatrix  is  placed  rather  on  the  front  of  the  stumji, 
and  is  thus  opposed  to  the  soft  padding,  whereas,  were 
it  on  the  dorsum,  ii  might  be  injured  Ijy  the  pressure 
of  the  Vidot. 

The  objections  to  the  tarso-metatarsal  amputatir>n 
(Hby,  or  Ltsk]{AX('),  as  thus  descril)ed,  are— (1)  li 
practiced  in  a  <Jix''ase'/  foot,  pri>bably  the  other  bones 
;tird  joints  will  also  lie  diseased  and  lead  to  a  return  of 
tlie  mischief.  (2)  If  for  arcidvnt,  it  is  far  too  elaborate 
and  complicated,  and  more  especially  as  the  anterior 
parts  of  the  foot  are  smashed,  and,  therefore,  we  have 
no  adA-antage  (if  leverage  to  assist  in  disarticulation  :  a 
simpler  and  lietter  way  being  simply  to  dissect  back  a 
sulhcient  sole  Hap,  and  then  saw  the  bones  across  at 
any  convenient  point,  irrespective  of  articulations. 
This  plan  has  further  a  special  advantage,  it  may  leave 
the  front  of  the  foot  a  little  longer,  which  will  thus 
form  a  more  effective  lever  to  oppose  the  teudo  Achilhs. 

MEDIAN  TARSAL  AIITKTLATION. 

Chopart's  Amputation  (Fig.  16,  C.).— This  operation 
consists  in  the  amputation  of  the  foot  at  its  transverse 
articulation— /.r.,  the  articulations  between  the  astra^ 
galus  and  the  sca,iilioid  on  the  inner  side,  and  the 
rub,,id  and  the  os  calcis  oii  the  outer  side;  m  other 
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words,  tlio  removal  of  tliat  part  of  the  foot  that  lies  in 
front  of  the  os  calcis  and  astragalus.  The  shape  of  the 
articulation  is  alternately  concave  anci  convex — on  the 
inner  side  it  is  convex  forwards  (due  to  the  rounded 
head  of  the  astragahis),  but  conrare  forwards  on  the 
iititer  side.  Tin'  manipulations  of  the  Surgeon,  the 
duties  of  the  assistant,  and  the  three  methods  of 
raising  the  flaps,  resemhle  very  closely  the  correspond- 
ing stages  iif  the  previous  operation,  so  that  they  need 
not  he  repeated  in  rletail. 

'i'lie  guides  for  this  operation  are  the  tubercle  of  tlie 
scaphnid  on  thr  inner  side,  and  a  point  one  inch  behind 
Uic  pnijectiug  base  of  tlie  fifth  metatarsal  bone  on  the 
laiter  side;  or,  in  fat  ankles,  a  jioint  midway  lietweeii 
till'  pnijccting  ])asc  of  the  iifth  metatarsal  bone  and  the 
fi-nnt  of  the  external  malleolus.  The  knife  used  by 
(  liopart  was  aliout  six  inches  long,  half  an  inch  broad, 
sbarp  pointed,  and  stout  backed.  Suppose  the  opera- 
tion is  to'be  performed  by  the  third  method,  the  Surgeon 
places  his  thumb  and  fore  finger  on  the  two  bony 
points  already  indicated,  and  fully  extends  the  ankle 
joint,  and  then  makes  a  scmidunar  incision  down  to 
(lie  bone,  marking  out  a  lla,p  about  an  ineli  and  a  half 
in  lengtli,  commencing  and  ending  well  in  the  sole. 
Tlie  assistant  I'litraets  this  lla])  as  the  Sui'geou  frees  it 
by  ;i  few  touches  of  tlie  knife.  This  l)eing  don(!,  the 
assistant  next  sei/.es  (,|ie  toes  and  holds  tbe  foot  at  I'iglit 
angles  to  the  leg  and  pressed  iirmly  agaJust  the  table, 
while  the  o]-)erator  forms  the  plauta,r  (lap  by  cutting 
alone-  the  sides  of  the  foot,  ms  far  as  the  'tread,'  and 
joiniuL;'  the  tw(j  side  incisions  by  .'i  gently  enr\-ed  one 
in  fi'oiit,  Iml  taking  eaie  tJiat,  il,  |e;ues  t-he  (lap  much 
lone-er  on  lb.'  inner  (ban  the  outer  side,  !is  t.lu^  iniiev 
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.a,c  .i  the  foot  is  nxucl,  deeper,  and  the  ^ ^^^^ 
scpare-shaped,  .vith  the  angles  ."ell  :^Mndec .  _  he 
the  flap  is  fully  disseeted  down,  the  foot  is  agam 
extended,  the  bones  disarticulated,  and  the  opeiat  on 
completed  by  sawing  off  the  projecting  head  of  th, 
astragalus  and  the  articidar  surface  of  the  os  cal  - 

The  objections  to  this  operation  are-(l)  li  done 
for  Msel  it  leaves  two  bones  of  all  others  he  uio. 
likely  to  be  diseased.    (2)  If  for  ^m^ll,^  is  better  o 
Ussl  up  a  suflieient  flap  fron.  the 
hones  at  the  most  convenient  point 
lorininc.  the  tendo  AchilUs  liave  nothing  o  .ouni  la, 
hr^id  therefore  draw  up  the  heel,  and  the  pal.en, 
to  walk  on  the  front  part  of  his  stiuup,  .... 
r  til  cicatrix.    ■i^orthisreasonitisadv,s.  e  ui  e:^ 
.vhere  thi.  amputation  is  performed,  tn  dn  d,  t 
Indo  Achillis  subcutanconsly  at   the  same  tnne 
S  tt  nuali.e  matters.     SvM.s  amputation  at  th- 
^  oil  l^s  to  be  preferred  to  either  IIkv      Tin , cskt 
::"ofdiseaioftliebones,ai.df.r(..^ 

The  "'^'^^7-:;->:,;n;:;  -  1 

1  fascia     (■2)  Muscles— (c)  Idaalis  aniuu 

plantai  tascia.    v  )  eKteusor  communis 

,Ktensor  brevis  digitorum  ?  )  ^  ^^.^^^,,^3,  ,,p,i„s 
aigitorumandperoneuster  u...       '^^  '^  ^0 

tibialis  posticus;  (   )  ^  ,i,anetor 

,oie'of  the  foot  ("--\^:^''':"  i 

Uallucis,  and  abductor  nnnimi  ^f^^J-'l^^^^ 
,,,er  of  muscles  ('^-/''t'hauL     aceessovins  and 
aigitoruu.  and  ilexor  hmgu  of  tbe  third 

,,„,,,,icales);  (A)  the  most  ol  tin-  nni. 
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layer  (llo.vur  lirevis  liallu.-is,  addiietor  hallu.-Ls,  llcxor 
lirevis  minimi  digiti,  and  transversus  pedis).    (3)  Vessels 
~(a)  the  internal  jjlantar  artery;   {b)   the  external 
plantar  artery,  with  the  plantar  arch  and  its  digital 
branches;   (,■)  the  dorsal  artery  of  the  foot,  Avith  its 
tarsal  and  metatarsal  branches.   (4)  Nerves— («)  Anterior 
tibial  or  its  branches;  (b)  the  plantar  nerves;  ((•)  digital 
branches  of  the  musculo-cutaneous  or  peroneal  nerve; 
(d)  the  digital  branch  of  the  external  saphenous  nerve! 
(••)  The  ligaments  of  the  various  joints  opened  into;  and, 
farther,  we  may  specially  mention  the  long  and  the 
>liort   plantai-   ligaments   and   tlie   inferior  caloaneo- 
s<'aphnid.    The  strurtnres  divided  in  Hkvs  opei'ation 
are  almost  the  snme  as  the  al,ove,  with  tlie  following- 
exceptions:— the  tiliialis  niiticus  and  jiosticus  are  not 
'Hvi.led,  and    p.rt  of  the  internal  cuneiform  bone  is 
iviiioved.     In   rjsiHAxrs  npcrati.n,   this  bnne   is  nut 
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'I'll!'.  AXKI,K  .lolNT. 

I.  Syme's   Method.     As  in  all  ampntatinn.  

loot,  the  til)ial  arteries  are  to  be  secured  In-  llie  tiniml, 
and  lingers  of  an  assistant— the  thumb  lieing  pressed 
over  the  anterior  tibial  ;,t  a  i.,,int  midway  bel'^veen  the 
two  malleoli,  the  fingers  ovei'  th,.  posterior  til)ial  about 
half  an  inch  behind  the  internal  m;dleolns_or  else  by 
an  eliistic  tonrnirjueh  api.lied  two  inches  above  the  aid<l'e 
.joint,  or  at  the  lower  third  of  the  thigh. 

An  assistant  grasps  the  toes  and'lmlds  the  loot  at 
right  angles  to  the  leg  with  the  ]wr\  projecting  over  the 
<'<lge  of  the  table,  or  over  a  block,  while  the  nperator  is 
making  the  heel  Hiip.  The  only  Instruments  rcjnired 
are  ;,n   orrlin.ary  saw,  probMl)ly  a,  lion  lorcejis.  artei'v 
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forceps,  ligatures  and  scissors,  and  a  knifc-tho  blade 
of  the  knife  should  not  exceed  four  inches  in  length 
and  it  should  have  a  strong  hack  as  Avell  as  a  large  and 

Fig.  18. 


Outer  Side  of  Right  Ankle- 

.,,  V    Fibnl..      S.   Lin.  .1  Sync's  anumUuun. 

Xyoivr  handle.  The  guides  for  tlds  operatu.n  arc-th- 
..ter^al  n.dle.aus  on  ll.o  ,mter  side,  a  pon.t  rathe, 


The  Ankle  Joint.  i^i'f) 
nearer  its  posterior  lliau  anterior  edge,  and  a  point 
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half  ail  inch  behind  and  below  the  iulenial  uialk'oUis. 

as  the  external  malleolus  is  longer  than  the  internal 

and  alsn  posterior  to  it  (Figs.  18.  19,  S.).    The  loot 

beincr  held  as  directed,  the  Surgeon  takes  his  place 

facing  the  foot,  and  grasps  the  heel  Avitl,  the  palm  of 

his  left  hand,  and  places  his  thumb  and  forefinger  on 

the  two  points  already  named,  and  then  carries  an 

incision  from  the  one  to  the  other  across  the  sole,  m- 

clinino-  sliohtly  liackwards,  cutting  down  to  tlie  plantar 

fascia°and  bone  at  once-the  point  of  bone  cut  down 

upon  should  be  the  large  internal  tubercle  of  th. 

OS  eakis  ;  the  he(d  flap  should  contain  no  muscular 

tissue.    Should  the  flap  extend  in  front  of  the  tubercles 

-reat  dimculty  will  be  (..xperieneed  in  dissecting  it  back 

over  the  os  calcis.    Tn  raising  the  heel  flap  the  oprratoi 

places  the  fingers  of  his  left  hand  behind  tlic  os  ca  ci> 

(or  rather  below  as  the  foot  is  nuw  held)  and  inserts  1 

point  of  his  thumb  between  the  edges  of  the  p  antar 

incision.     In  the  dissection  he  must  keep  the  edge  ol 

the  knih.  close  to  and  parallel  with  the  bone  guiding 

it  with  las  thun,b  nail  till  the  os  calcis  .s  fairly  turned 

and  the  inserti^m  of  the  teudo  AchiUis  comes  into  vle^v. 

The  nail  not  only  guides  the  knife,  but  pushes  the  1  ap 

downwards,  and  also  prevents  the  edge  '  scoruig  he 

flap  '     The  operator  then  grasps  the  front  par   oi  tiic 

foot  with  his  left  hand,  fully  extends  the  ankle  joint 

and  unites  the  two  ends  of  his  first  incision  by  aiuUliu 

across  the  front  of  t,he  ankle  '  forming  an  angl-^  ^; 

to  the  sole  of  the  fool  and  long  axis  of  the  eg   (b..  , 
,ther  words,  he  cuts  as  straight  as  possilde  across  e 

IVont  oftlie  ankle,  dividing  all  '^^^^'^^''f^'Xi 
Mr  llKAT..  directs  ,t  to  be  made  at  . igl  i 
„s  to  the  lirsf.      (M,.SvMK,wc  believe,  made  this 
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iucirtiuu  iuimudiately  ut'ter  liu  iiiadu  tlie  plantar  one,  and 
therefore  before  the  heel  Hap  A\'as  dissected  back,  and 
this  is  the  method  still  followed  in  the  Edinburgh 
School).  The  anterior  Hap  is  then  to  be  seized  by  the 
assistant  and  drawn  slightly  upwards,  while  the  operator 
frees  it  a  little  if  necessary.  The  ankle  joint  is  then 
opened  from  the  front,  and  the  lateral  ligaments  on  each 
side  divided  by  the  point  of  the  knife  aiaplied  between 
tlie  malleoli  and  the  astragalus.  In  disarticulating:  the 
operator  must  be  careful  not  to  injure  the  posterior 
tiljial  artery  as  it  lies  in  a  groove  on  the  posterior  sur- 
l;u:e  of  the  astragalus.  The  foot  can  now  be  dislocated 
forwards,  and  is  pressed  downwards,  Avliile  the  tissues 
behind  the  os  calcis  are  divided  with  the  edge  of  the 
knife  kept  close  to  tlie  os  calcis,  and  the  removal  of  the 
foot  completed  by  th(,'  division  of  the  tendo  .Ichillis. 
Thi'  knife  is  then  to  lie  carried  round  the  tibia  and 
liljula  to  i)rciKuv  tliem  for  the  saw,  while  the  assis- 
tant retracts  tiic  Haps  ;  tlie  external  malleolus  is  next  to 
be  grasped  with  tlic  lion  forceps,  and  thenbotli  malleoli 
are  sawn  oil'  including  a  thin  .slice  of  the  intervening 
part  of  the  tibia— just  enough  to  include  all  the  cartilage 
covered  surface.  The  saw  must  be  kept  parallel  with  the 
lower  end  of  the  tibia,  that  is  to  say,  at  right  angles  to 
the  axis  of  the  liuib,  the  blade  neither  Ijeiug  allowed  to 
cut  obli(pi(;ly  in  the  ant,cro-posterior  (lirccti(Ui,  nor  yet 
from  side  to  side.  I'.oth  in  cJearing  the  Inme  and  in 
sawing  it  the  o)i(;ra,tor  iuiisl,  iigiiiu  be  I'arclul  of  liie 
posterior  tibial  a,rte,ry,  and  also  the.  vessels  that  lie 
behind  the  |,\vo  malleoli  I, he  eontinualion  of  the 
pi',ronca,l  behind  the  exl,ernal  niidleolus,  and  a,  bran(;h  of 
the  posterior  tibial  hehind  tlie  int.enial.  In  dissecting 
thf  heel         by  kee|iin.u  Ih..  knilV'  ehjsi'  to  tli(;  bone  we 
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avoid  making  button  holes,  and  also  'acoiing'  the  Hai^ 
which  is  especially  objectionable,  as  it  severs  large 
numbers  of  fine  vessels  on  which  the  nutrition  of  the 
licel  flap  chiefly  depends,  and  which  form  long  anas- 
tomosing loops  close  to  the  bone,  and  running  chiefly 
in  the  antero-posterior  direction  (as  looked  at  in  the 
position  of  amputation).    When  the  incisions  are  made 
according  to  Mr  Symb's  directions  the  posterior  tibial 
artery  is  not  cut  till  after  its  division  into  internal  and 
external  plantars  (Belt,)  ;  the  point  of  section  is  just  ni 
the  angle  where  the  two  incisions  meet  on  the  inner 
side  (Fig.  19).     Some  difficulty  may  be  experienced  in 
stitching  the  hard  edge  of  the  heel  flap  to  the  thin  skin 
forming'  the  anterior.    Before  stitching  up  the  wound  it 
is  necessary  to  secure  every  vessel  that  can  be  seen,  as 
well  as  tlie  dorsalis  pedis  (or  the  termination  of  the 
anterior  tibial)  and  the  two  plantar  vesscl-s  to  av,.ul  as 
far  as  possible  any  general  oozing.    As  regards  d rai nage 
we  can  either  make  a  hnr/ifudinal  slit  m  the  lowest 
part  (as  the  patient  lies  in  bed)  of  the  heel  flap,  or  per- 
haps the  better  and  more  usually  adopted  plan  is  to  pass 
a  drainage  tube  through  the  stum])  transversely,  brn.g- 
hi-  its  ends  out  at  the  angles  where  the  two  incisions 
meet     This  latter  plan  is  amply  suHicient,  especially  if 
the  patient  be  taught  to  lie  for  some  time  on  the  aflected 
side  with  the  amputated  limb  flexed  at  the  knee  and  in 
front  of  the  sound  leg,  so  that  the  discharges  may  escape 
at  the  fibular  angle.     Sliould  all  go  well  the  tube  may 
be  safely  removed  in  a  iew  days.     If  the  plantar 
ineisimi  is  made  from  malleolus  to  malleolus  the  llap  is 
not  symmetrica],  and  the  incision  m  the  sole  extends 
too  far  forwards,  which  makes  it  a  very  dilhcult  and 
serious  task  to  turn  it  ba.k  over  the  pro.nn.enre  of  the 
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heel  ;  and  very  likely  before  Lhi.s  is  aceumplidied, 
irreparable  injury  has  been  inflicted  on  the  heel  llap, 
whieh  results  in  its  slou^hinu'. 

2.  Mackenzie's  Method —  By  a  Large  Internal  Flap 
(ahn  ralli'd  Rou.r^  Amputation).  —  The  foot  to  be 
amputated  is  laid  on  its  outer  side  and  hrndy  held  by 
an  assistant,  with  the  foot  and  ankle  projecting  over 
the  I'dge  of  the  table  or  over  a  block  of  convenient 
height.    The  Surgeon  then  jilaees  his  thumb  and  fore- 
finger on  tlie  tendo  Achillis  at  the  one  side,  and  the 
tendon  of  tlie  tibialis  antieus  on  the  other,  at  the  level 
of  the  ankle  joint,    lie  then  inserts  the  jjoint  of  the 
knife  over  the  ceuti'e  of  tlie  tendo  Achillis,  and  cuts 
obliipiely  across  that  tendon  towards  the  outer  and 
plantar  aspect  of  the  heel,  along  whieh  it  is  continned 
tor  a  little  Avay  in  a  seun-lunar  direction,  and  is  then 
I'urvcd  upwards  in  front  of  the  internal  malleolus,  and 
terminates  on  the  imuu'  side  (if  the  tendon  of  tlic>  tiliialis 
antieus,  about  an  inch  in  front  of  the  inner  malleolus 
Another  incision  is  then  made,  without  removing  the 
knife  from  tlie  wound,  Ijy  carrying  it  across  the  outer 
aspect  of  the  ankle,  forming  a  semidnnar  ilaji,  uniting 
the  two  ends  of  the  first  incision;  the  convexity  of  tlie 
llap  should  be  about  half-an-inch  beloAV  the  external 
uiallcolus.     The  liajis  arc  then  to  be  dissected  up, 
taking  rare,  of  tiie  postcd'inr  |,il)ial  a,rtery  whieli  is  found 
in  the  centre  of  the  large  int(!rnal  lla]».  Disarticulation 
is  then  performeil,  the  tiljia  and  libula,  cleared  and 
sawn  as  in  .Syme's  amputation,  and  witii  tlie  same  ]iic- 
cautions.     tIk'  advantages  claimed  for  tliis  method 
arc — (1)  it  can  he  performed  in  rases  wliei'c  tlu;  tissues 
<'ii  the  outer  side  of  t,he  foot  liavc  been  destroyed  by 
disease  or  accident.     (2)  When  tlic  jiatient  lies  on  his 
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side  the  lurgu  iutcvnul  liap  i.s  kept  in  good  position  hy 
its  own  weight.  (3)  There  is  a  free  exit  for  dis- 
charges, lV-c.,  from  the  posterior  and  outer  side,  so  tlial 
there  is  less  risk  of  pain  and  tension  and  putrefaction 
of  the  accumulated  discharges.  It  is  a  curious  fact  thai 
the  stump  in  this  amputation  in  a  very  short  time 
comes  to  resemhle  su  closely  the  stump  m  Syme  s 
amputation  that  it  is  almost  impossihle  to  tell  the  mic 

from  the  uther. 

3    Pirogoff's  Method.— The  pecuhar  feature  of  tins 
amputation  is  the  preservation  of  the  posterior  part  ot 
the  OS  calcis  hi  the  heel  flap,  whicli  is  adjusted  to  the 
cut  surface  of  tlie  tihia  and  filuila.    The  foot  is  held  at 
ricrlLt  anoles  to  the  leg,  and  the  incision  hegms  and  ends 
alTthe  saiue  points  as  in  ^Ir  Symes  amputation  (ligs. 
18  19  F  ),  hut  is  not  made  directly  across  the  loot  as  in 
tliat  inethod  but  should  he  carried  obliquely  forwards. 
«o  that  the  centre  of  the  incision  in  the  sole  ,s  an  inch- 
aud-a-half  in  front  of  a  line  drawn  transversely  across  the 
sole  from  the  tip  of  one  malleolus  to  the  other.  Ihe 
incision  must  go  down  to  the  bone  obliquely,  and  there- 
fore tlie  blade  of  the  knife  must  not  be  held  a  right 
angles  to  the  sole,  but  obliquely.    The  edge  ot  the  llap 
may  then  be  freed  from  the  bone  for  about  a  quarter  o 
an  inch  ;  the  foot  is  next  to  be  extended,  and  a  straujht 
cut  is  made  across  the  front  of  the  ankle  joint  uniting 
the  two  ends  of  the  first  incision.     ])isarticulatiou  us 
next  performed  as  in  Syme's  amputation,  by  opening 
the  thin  anterior  ligament  of  the  ankle  joint  and  then 
dividing  the  strong  lateral  hgaments  with  the  po 
.f  the  knife  inserted  between  the  malleoli  and 
astragalus.    The  foot  is  still  i^u^tlu.-  cn tended,  and  th 
n,„,;t,issu,.  iu   front  of  tl„.  t.udo  A,.h,ll.s  ,-leai..K 
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cx[)Oyiiig  tlic  posterior  jiart  nf  the  uiipcr  surface  of  the 
us  calcic  :  and  the  Lone  also  more  fully  elcared  in  tlic 
Hue  of  the  first  iucisiou.  The  operator  then  draAVs  the 
foot  well  downwards,  its  sole  resting  on  the  tabic  m' 
overhanging  its  edge,  while  tlie  assistant  grasps  autl 
steadies  the  lieel.  A  narrow  saw  witli  a  movable  liaelc 
(but  an  ordinary  saw  will  d<j  well  enough)  is  then 
applied  nddway  between  tlie  astragalus  and  the  tendu 
Aehillis  and  a  section  niadi^  tlirougii  the  os  calcis 
nbliquely  downwards  and  forwards  in  the  line  of  the 
lirst  incision.  If  the  foot  is  held  overhan^-inrr  the  cd"e 
of  the  table,  or  a  block,  during  this  part  of  tlie  operation 
the  section  will  seem  almost  vertical,  lie  next  rejiioves 
a  slice  from  the  end  of  tJic  tibia  and  fibula,  not  trans- 
versely and  at  riglit  angles  to  tlie  axis  of  the  bone  as  in 
Lyme's  amputation,  but  obli(juely,  so  as  to  remove 
iimrc  of  the  posterior  than  of  the  anterior  surface  of 
the  hones — jnst  the  reverse  of  the  section  thi'ough  the  os 
'•alcis.  The  osseous  surfaces  ai'e  then  to  1)6  accurately 
adjusted,  and  the  limb  so  placed  as  to  relax  the  muscles 
forming  the  t.'udo  Adiillis  and  thus  avoid  tilting  the 
pa,rt  of  the  OS  cidcis  in  lln'  heel  Hap.  'i'hi'  ohli(jni' 
section  through  Ihc  os  calcis  is  to  insure  that  the  dense 
tissues  covering  its  hiiccr  part  are  exactly  at  tin,'  end  of 
the  stum]),  and  will  receive  the  weight  of  the  body  : 
tnrther  it  exj)oses  a.  larger  surface  of  hone  to  ap])ly 
against  the,  cut  ends  of  the  tibia  and  iihula,  and  the 
retained  part  of  the,  os  calcis  does  not  re(juire  to  be 
lilted  so  much  on  its  own  axis  in  order  to  adhere 
closely  to  the  tibia  and  lihula.  and  has  tJieivfore  less 
tendency  to  be  dis|)lace(i  l,y  Ihc  teiido  .Aehillis. 
■Siiould,  howevei',  the  i(!ndency  lo  tilting  be  great  the 
''■'"I"  Ai'lullis  nia,\   be  divideil,  or  the  bones  ma\-  lie 
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'wired'  togL'thci'.  Originally  Pirogoff  used  a  verlical 
cut  through  the  u8  calcis,  and  a  transverse  one,  like 
Synie's,  through  the  bones  of  tiic  log.  This,  of  course, 
necessitated  a  greater  dissection  of  the  heel  flap,  which 
had  to  he  reflected  a  little  heyond  the  line  of  the 
ankle  joint. 

The  advantages  claimed  for  this  method  are— (1)  It 
leaves  a  longer  stump.  The  advantage  of  this  is  con- 
tested ;  some  saying  that  the  stump  left  after  Symc's 
amputation  is  just  the  proper  lengtli  to  admit  of  a  suitahle 
.spring  lieing  placed  in  the  boot;  otliers,  among  wliom  are 
the  n'ames  of  some  well  -  known  makers  of  mechanical 
a])pliances,  .state  that  the  apparatus  used  after  Pirogofl^s 
amputation  is  the  most  perfect  that  has  as  yet  been  con- 
structed. (2)  It  is  more  easy  of  performance  tlian  a 
Syme,  as  it  saves  the  tedious  and  diiticult  dissection 
of  the  heel  flap,  but  tlie  l)ones  require  more  accurate 
adjustnient.  (3)  Tliere  is  less  liability  to  sloughing  ot 
tlie  heel  flap,  as  the  vascular  supply  is  less  disturbed. 
(-1)  It  is  said  to  bear  pressure  better,  Its  disadvantages 
;,,i.e_(l)  Keturn  of  the  di.sease  in  the  fragment  of  bone 
left  in  the  liecl  flap,  and  therefore  tliis  method  .should 
never  be  chosen  in  the  case  of  disease  of  the  bunes  oi 
the  ankle  joint.  (2)  (Ireater  liability  to  o,stco-phlcbiUs 
and  pytemia,  owing  to  the  section  of  the  two  spongy 
bones.  (3)  The  process  of  union  and  consolidation  ol 
the  bony  surfaces  is  more  tedious. 

Subastragaloid  amputation  (Nkl.^'on).— Removal 
,.f  the  foot  below  the  astragalus  through  the  joint 
iH.tween  it  and  the  os  calcis.  The  guides  lor  this  ..p"ra- 
^0,,  are:-A  point  three-quarters  of  an  lurh  below  the 
external  malleolus,  and  opp.>sit,e  the  outer  tubercle  o 
the  OS  calcis,  on  the  outer  side,  and  the  tuberosity  ol 
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tlio  ?i(\iplioiJ  on  tlie  iniior  side.  Coiiiinencing  on  tlio 
miter  side  (right  foot)  the  incision  is  carried  forwards 
for  a  little  way,  and  then  downwards  to  the  sole  of  the 
foot,  passing  just  behind  the  prominence  of  the  fifth 
metatarsal  bone,  across  the  sole  and  brought  up  to  the 
tubercle  of  the  scaphoid  on  the  inner  side.  The  ends 
of  this  incision  are  connected  ])y  another  curved 
incision  across  the  dorsum  of  the  foot.  The  soft  parts 
are  next  I'aised  on  the  outer  side  sufficiently  to  reach 
the  tendo  Achillis,  which  is  to  be  cautiou.sly  divided. 
The  linger  is  now  introduced  into  the  wouiid,  to  feel 
fm-  the  articidation  between  the  os  calcis  and  the 
astragalus,  the  point  of  the  knife  is  then  pushed  in 
between  the  bones  and  the  strong  interosseous  hgament 
divided,  wliile  tlie  foot  is  wrenched  forcibly  iuAvards. 
The  astragalo-scaphoid  articidation  is  next  02:)ened,  and 
then  tlic  pai'ts  on  tlie  inner  side  and  the  rest  of  the 
heel  flap  are  put  on  the  stretch  Ijy  twisting  the  foot, 
separated  from  the  os  calcis  and  the  foot  removed.  In 
cases  wliere  tlie  flaps  are  somewhat  scanty  the  head  of 
the  astragalus  may  be  .sawn  ofl'.  A  serious  objection  to 
this  method  is  tlie  fact  that  it  leaves  a  loose  bone  at 
llie  end  of  the  stum])  over  Avhich  the  patient  has  no 
control,  and  which  must  of  necessity,  thei'efoi'c,  cause 
;4reat  insecurity  during  pi'ogressidu. 

Hancock's  Amputation.— This  consists  of  ampnta- 
tion  below  the  astragalus,  ainl  a,t  thi'  .same  time  liMvinc; 
the  posterior  third  of  the  os  ealeis,  which  is  turned  up 
aga,inst  the  dennded  snrl'acf!  of  Ihe  ;isti'aga,lns.  J|. 
Ilierebire,  beiirs  the  same  rela,tion  lo  .\ fa. at( ).\s  ampnta- 
t  ion  as  that  of  i'liiorion'  does  toSvMiv's.  Tlui  incisions 
must  extend  further  forwards  than  in  N('lal,on's  ampula- 
lion,  jiassin.u-  on  llie  one  si, I,.  |,,  :,,  point  half  an  ineh 
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auieriov  to  the  projecting  eu.l  of  the  fifth  metatarsal 
bone    and  to  a  corresponding  point  on  the  other. 
Thes'e  incisions  are  then  united  by  a  third  semidunar 
incision  with  its  convexity  towards  the  toes.    The  flap 
tlrus  marked  out  is  to  be  reflected  nearly  as  far  back  as 
the  tuberosities  on  the  under  surface  of  the  os  calcis, 
and  then  a  fourth  incision  is  carried  across  the  dorsum 
of  the  foot,  just  behind  the  head  of  the  astragalus. 
Next  the  posterior  third  of  the  os  calcis  is  divided  by 
ihe  saw  applied  to  its  under  surface,  the  other  tarsal 
bunes  are  separated  from  the  astragalus,  and  the  foot 
detached.    The  head  of  th.  astragalus  is  sawn  ntf.  .ts 
Inferior  artimlar  surfaces  denuded  by  the  bone  forceps, 
the'  vessels  tied,  the  posterior  third  of  the  os  calcis 
turned  up  against  the  denuded  surface,  the  flap.,  hxe.l 
,,,1  the  operation  cmplet.Ml.    The  vvound  is  ,lranied 
IVou,  the  lower  anglrs.  which  aiv  left  open. 

'liie  all.'ged  advantages  nC  this  operatiuu  are- 
(1)  It  leaves  a  longer  stump;  (2)  the  greater  amount  o 
leverage  aUbr.led  bv  the  astragalus  for  the  artifical 
"in  cases  of  disease  uf  the  tarsal  hours  d  is  a 
.loubtful  operation,  unless  one  could  he  Muile  cer  an. 
that  the  retained  houes  were  perfectly  healthy;  .uul. 
as  alrea.ly  stated,  the  astragalus  and  the  os  cahas  ar.. 
;,f  all  thc^  bones,  th.  most  likely  to  be  diseased. 

The  following  is  a  gem.ral  hst  of  the  more  important 
Structures  divided  m  th.  previous  ami-utations  ,u  th. 
V   Sy        th..  ankle  .joint  -  (1)  The  nitegunienta  > 
"in.s  and  plantar  fascia.    (2)  Masc,es.^(.  i|b.ahs 
n    ^usI  l/O       extensor  communis  and  brevis  d,gi  .rum 
a  poineustertius;  ('0  tl-xtensor  prcn^mis  ha  u  > 
(,/)    he  peroneus  lougus  and  brev>s;   (.)  the  t  n 
v/hiUisnml  plantaris;  (/)  the  tibiahs  posticus ;(,)  th. 
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llrst  layer  .,f  iimscles  of  ilii>  f,,ot  (ahdurtor  lialJucis, 
llcxor  bivvis  digitorum  and  tlio  aLductor  luinimi  digiti); 
(//)  part  of  the  second  layer  (the  tendons  of  the  flexor 
Iiingns   digitorum    and   flexor   longus   hallueis,  and 
accessorius  muscle).    3.  Vessels.— (o)  the  dorsal  artery- 
nf  the  foot  or  the  anterior  tibial;  (J)  the  internal  and 
external  plantar  ves.sel.s,  or  else  the  posterior  tibial 
close  to  the  point  A\-here  it  divides  into  these  vessels; 
('•)  the   long  and  the  sliort  saphenons  veins.  (4) 
Nerves.— (a)  Tlio  posterior  tibial   or  plantar  nerves: 
(h)  Ibe  anterior  tibial;   {,■)  the  muscnlo-entanenns  or 
]ieroiH.aJ:  {il)  the  long  and  tlie  short  saphenous  nei'ves. 
(•'')  'I'he  ligaments  of  the  ;ink]r  joint  and  the  various 
other  joints  d i.sarticulated.     (G)  The  mds  of  tlie  tibia 
iuid  libula,  and,  in  Pirogolfs  aniput-ation,  the  os  calcis. 
and.  Ml  iraiicoek's  auipnlation,  llie  astragalus  as  well  as 

1  lir  0^  raleis. 
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CHAPTER  XVI. 

AMPUTATIONS  OF  THE  LOWER  EXTREMITY 

( ( 'ontiniii'i^ ). 

Amputation  just  above  the  Ankle.-In  all  eases 
wlier>   avnputation  at  the  ankle  joint  cannot  Le  per 
forn^ed,  amputation  in.nediately  aK.  e  the  an  de  should 
if  possible  be  cl>osen  in  preference  to  tba   at  the  -seat 
i^lection;  lor  two  reasons- (1)  Tin.  longer  st.nnp 
.ives  .reaier  command  over  the  arirhml  Innb,  and 
LteacTof,  as  formerly,  using  tl.  old  '  boxdeg 
the  stump  projecting  behind,  the  knee  bemg  Hexed  and 
pW  betU  the  prongs,  the  ^tump  .„ased 
n  the  socket  of  a  short  wooden  pn.  m_  the  xtend 
position     (2)  Amputation  in  this  situation  is  less  iata 
posibiou.    V  /       \  Til mmin  artery  IS  secured 

than  amputation  higher  up.    The  mam  aitei  J 

above  the  knee  as  in  the  previous  or--^."'-  " 

or  by  the  thumbs  of  an  --^^f  ^J^f  ^^t  t 
1-tiueal  ennnence.  ^ ^ll. 

part  to  be  removed  projects  oAei  the  e.u 
^.nd  is  held  horizontally  above  the  level  ol  the,  1  .i b  . 
ana  is  jlciu      .  ,  ,,  ]  i,y  an  assistant 

,,fU  t^,e  knee  f^^^^^^o,  sUuiding  on  the 

seated  on  a  low  stnol,  the  ^"'g^""  The  other 

,,,.,.1,  hand  side  of  the  leg  to  be  amputated  The 
1,:  is  seeiived  to  the       ^f  the  opcratuig  tab 

Tears  Method.--^onganienorand  sh,     p^  . 
,„,an,ul:n-  ll:q..    (  For  a  desenpt >nn  oM h,  pnnu,  1 


A iiipiitalioits  of  t/ic  Lo-a'cr  Exti-cnuty.  :^4l 

thid  iiiethoJ,  sue  p.  166.)    The  cliief  objection  to  this 
method  is  that  the  l^ones  ure  iiot  divided  at  the  lowest 
possil.le  i)oint,  and  therefore  the  stump  is  not  so  useful, 
and  there  is,  also,  a  greater  risk  to  Hfe.     The  largo 
-cpiare  anterior  flap  may   he  taken  partly  from  the 
dorsum  of  tlie  foot,  so  as  to  bring  tlic  point  of  section 
of  tlie  bones  as  low  down  as  possible,  and  it  must 
iJiclude  everything  in  front  of  tlie  bones  and  the  inter- 
osseous membrane.     The  anterior  tibial  artery  lies  in 
the,  middle  of  this  ilap,  but  is  very  close  to  the  inter- 
osseous iiM.'mbraiie,  and  sliould  the  flap  be  raised  in  the 
ordinary  way  I:,y  tlie  knife,  the  artery  is  very  apt  to  be 
punctured  during  the  dissection ;  to  avoid  this  undesir- 
able accident— as  the  nutrition  of  the  flap  depends  on 
this  vessel— we  must  folloAV  .Mr  Teal's  plan,  who  has 
shown   that,   on   account   of  the  comimratiAely  large 
amount  of  loose  cellular  tissue  lying  betM-een  the  anterior 
structures  and  the  membrane,  there  is  no  difficulty  in 
separatiii--  the  Ilap  from  its  anterior  surface  by  the  fingei' 
or  thumb  nail,  oi'  the  handle  of  a  scalped.    To  render  this 
more  easy  the  lateral  incisions,  marking  the  limits  of  thr 
anterior  Ilap,  shoidd  go  through  all  tln^  soft  tissues  down 
In  the  bone,  especially  on  the  fibular  side,  on  account  of 
the  intimate  attachment  of  the  muscles  to  that  bojie. 
'I'o  insnr.'  that  the  anterioi'  Ilap  shall  be  of  the  same 
breadth  throughout  it  is  advisable,  lujlore  he-innin- the 
operation,  to  measure  with  a,  tape  a.ud  mark  llie  whole 
extent  uf  the  anteiii^^  Ihip  in  ink,  rather  llian  trust  to  the 
".yc  aliaie,  m  the  eone-shaped  hjnu  of  the  limh  is  a])t  Id 
mislead  11,,.  ,.y,..    'I'll,,  posteri.u'  Ilap  is  thi'.n  made  with 
Ihr.  same  preciiutions  to  avoid  injury  u\  thr  arteries  and 
nerve  b.diind.     The  ribia,  ajul  lii)ul;i,  are  then  to  be 

""^    I'  Vel   ..f  the    h,,.,.   ,,r  Ihe    finps,   Or  H  Uttlc 

Q 


242  The  Anatomy  of  Surgery. 

higher  if  necessary,  and  the  iutcrosseouri  monl.ra 
divided,  and  the  tissues  between  the  bones  cleared,  by 
a  tigurc-of-eight-Uke  sweep.     To  avoid  cracking  and 
splintering  of  the  fibula,  both  bones  arc  to  be  divided 
together,  but  the  fibula  must  be  finished  before  tlic 
tibia.     Should  the  angle  in  front  of  the  tibia  be  very 
acute  it  should  be  removed,  eitlier  by  the  bone  pliers  nr 
a  small  saw.    The  vessels  requiring  ligature  are-(i  ,) 
The  anterior  til.ial  at  the  middle  of  the  apex  of  tbc 
anterior  flap,    {'l)  the    posterior  tibial,  and  tbc 
peroneal  arterv,  I'otb  in  the  posterior  fiap. 

2.  Long  Anterior  Flap,  slightly  rounded  at  the 
corners,  and  made  by  dissection.  ^Ir  Lell  recom- 
mends this  method,  and  it  was  also  used  by  ^Ir  ^^.mj.. 
It  is  formed  on  the  same  principle  as,  and  with  all  the 
precautions  of,  Mr  Ideal's  anterior  Hap,  and  must  be 
long  enough  to  fall  down  over  the  face  of  the  bones  a 
the  point  of  section  and  the  stump  -f  tissue  behind 
tliem.  The  posterior  tissues  are  divid.'d  liy  a  trans- 
verse incision  at  the  base  of  the  anterior  fiap. 

3.  Lister's  Method  (see  p.  108).-Take  the  dtaundrr 
of  the  limb  at  the  point  where  the  bones  are  to  be 
divided,  and  then  mak,.  a  straight  longitudinaUucis,ou 
of  that  length  on  the  inner  aspect  of  the  leg,  an<l 
auother  similar  incisinu  ou  the  outer  aspect  directly  over 
the  fibula,  but  extending  oue  inch  higher  up  than  Uk 
inner  one.    The  h.wer  ends  of  these  iuc.s.ons  are  hen 
united  bv  a  nearly  transverse  ukms.uu  w,  I.  the  angU 
.veil  round..d,  where  it  .joins  the    ateval  ones.  1 
knife  is  next  carried  beliind  the  l.u.es   and  cnttm 
.omewhat  oblniuely  iVon.  w,l!,oul  /^j; 
.hort  posterior   llap,  abou,   o„e-hnlt  o.  --t'^  ^ 
p,„„,l,  of  the  anteno,,  cnve.x  downwauh,  .  xttndm. 


A)iipiitatioiis  of  the  Loiter  Extnvilly.  i'4y 

iVuiu  tlie  upiier  laid  of  tlic  iulernal.  laLmil  inciaiuii  Lo  a 
point  exactly  opposite  on  the  outer  side,  and  Avill  be 
tlierei'oie  about  one  inch  bcloAv  the  upper  end  of  the 
external  incision.  The  anterior  Hap  is  raised  us  in  Teal's 
nietJiod,  and  the  bones  cleared  and  sawn  at  the  upper 
end  of  the  oult^r  incision.  The  libula  and  anterior 
edgy  of  tlie  tibia  must  be  treated  in  the  way  already 
indicated.  Tlie  Haps  are  then  to  be  stitched  up  closely 
except  at  the  upper  end  of  the  external  incision,  which 
is  left  open  fur  drainage,  the  limb  being  jilaced  on  its 
outer  aspect.  The  reason  Avhy  the  lateral  ijicision  is 
carried  further  up  on  the  outer  side  is  on  account  of 
the  dilficulty  uf  retracting  tlie  soft  parts  from  the 
libuia,  as  tlie  bone  is  sawn  aJi  inch  higiier  up  than  the 
proper  base  of  tlic  ihijis.  Tliey  can  Ije  retracted  with- 
out any  difficulty  frojii  tlie  tiliia,  and  therefore  the 
incision  is  nut  cariied  further  up  tlian  the  typical 
operation  demands. 

Other  inctliods  aiv  sometimes  employed,  as  

^.  A  Short  Anterior  Semilunar  Flap  made  by  dissec- 
tinii,  and  a  Long  Posterior  by  li'ansKxion,  tlic  bones 
hcing  divi<in|  a  liui,,  ;^],„ve  th,,  l,,,,,,,  „f 

Modified  Circular.— lJut  of  aJl  oi,hers  tlic  l^esi 

""■lliod  is  by  some  form  oj'  long  anterior  Hap  ami  short 
l'osten..r,  as  in  lli,.  op,. ml  ions  abrady  descrilicd  ;  as  this 
•'llonls  111,.  b,;,st  cvering  since  Mic  bones  aiv  placed 
'I"'  ■•interior  aspect  of  tlie  b-mb,  and  the  (neatrix 
i«  out  of  tlie  way  .,f  pressiuv,  so  that  tlie  patient  can 
■'  I''^''^"''  III'-  "■'•ig'hl  ,,f  tl,,.,  l.ndy  on  the  end  of  the 
•^liiiiip,  Ihr  ivst  b,.ing  snpporl,.,!  by  the  pnuninence  of 
""•  iniisrlrs,  and  the  li,,ids  of  tiir  iiliia  and  libnia,. 
'"">■  Ihr  structures  divided  ;:ee  '  Ampnlalion  timnch 
""  ■"hliii;/   to   Ihe   h  i   Iherr  ■■ucn-ri) 
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Peronous   tevtius   imisck',   and  (2)  aiilcriur  pcTuiiual 
artery. 

rri'Kl!  T\Vi)-THllil)S  OK  TilK  I.KO. 
The  limb  is  to  be  drained  uf  blood  and  liiemorrbagr 
provided  against  as  in  the  previmis  aniputatinns— either 
by  the  elastie  tourniquet  applied  above  the  knee,  or  else 
by  the  thumbs  of  an  assistant  pressing  on  the  femoral 
ai'tery  beloAv  Poupart's  ligament. 

1.  Long  Anterior  Skin  Flap  and  Short  Posterior 
Flap  of  Skin  and  Muscle.- The  limb  is  held  in  a  ^vay 
simUar  to  that  of  the  previous  amputations,  and  rotated 
well  inwards,  so  as  to  throw  the  Jrfiula  ^^•ell  forwards. 
The  operator  takes  his  stand  on  the  right  side  ol  the 
limb  to  be  removed,  so  that  he  ean  grasp  the  hiul. 
above  the  point  of  amputation,  and,  in  the  ease  of  the 
yig]d  leg,  places  his  thumb  on  the  Hbula,  and  his  fore- 
linoer  af  a  corresponding  point  on  tlie  opposite  side, 
wliieh  will  therefore  be  considerably  behind  the  mner 
,d-c  of  the  tibia.    r)n  the  left  side  the  position  oi  the 
Ihumb  and  linger  will  be  reversed,  as  the  operator  then 
Lakes  Ids  stand  inside  the  limb.     lie  then  marks  out  a 
broad  skin  ilap.  equal  in  length  to  two-tlnrds  ol  the 
diameter  of  tlif  lind.,  the  heel  of  the  knife  commencing 
wcU  behind  the  tibia,  its  blade  SNveepmg  across  the 
front,  and  its  point  ending  a  little  behind  the  thumb; 
next  without  removing  the  knife  from  the  n.asion,  he 
tnnsiixes  the  limb  behind  thr  bones,  taking  care  not 
U,nass  the  kniie  between  tbenu  and  making  H  enter 
aud  .merge  through  the  angles  of  his  former  imusmn 
.0  that  the  blade  will  pass  close  behind  the  hbula,  b 
;a,   some   htlle   distance    from    ihc   hlua.      A   sho  t 

p„.levio,  n:,p,:.bouth:df   the  Imgthoi    the  auter.Ol.l. 


Uf>f^i-r  'J\,'0-///in/s  of  ///(•  /.ri;: 


then  flit  from  within  outwards ;  while  tho  posterior  f^laj. 
i.-i  being  cut,  tlie  assistant  liokling  the  foot  must  Jceep 
the  muscles  tense  Ly  dorsiflexing  the  foot  forcibly,  while 
the  operator  or  another  assistant  pulls  up  the  skin  as  far 
as  possible.    This  insures  the  skin  being  cut  longer  than 
the  other  tissues,  and  avoids  redundancy  of  muscle, 
■file   operator   must   next    raise    the    anterior  tlap, 
which  at  first  should  consist  entirely  of  integumentary 
structures,  liut,  as  its  l)ase  is  approached,  some  muscular 
tissue  may  be  taken  up,  as  -well  to  insure  its  nutritio]i: 
buth  Haps  are  then  to  be  well  retracted  Ity  the  assistant 
standijig  opposite  the  Surgeon,  while  the  knife  is  swept 
rircularly  round  the  limb  at  the  base  of  the  flaps. 
The  interosseous  structures  are  tlien  to  lie  divided  1t\- 
the  usual  figure-of-eight  like  sweep  of  the  knife,  taking 
fare  not  tn  allow  its  edge  to  be  directed  upwards  in  the 
h'ast,  lest  the  anteriof  tiliial  artciy  especially,  (ir  any  of 
the  otiicr  vessels.  1),.  split,  and  ri'tract  lieyond  the  reach 
of  easy  ligature.    The  liones  arc  then  to  lie  sawn,  and 
the  sharp  angle  removed  from  the  .anterior  edge  of  the 
tibia.     Fn  order  to  do  this,  it  is  usual  t,o  commence 
sawing  the  bone  obliquely  from  a  point  half  an  inch 
above  the  j.lace  where  the  bones  are  to  be  sawn  trans- 
versely, and  when  the  obli(|ue  section  has  ci'ossed  the 
line  of  the  transverse  one.  then  withdi'aw  the  saw  and 
apply  it  transversely  half  an  inch  lower  down  than  the 
coninienceinent  of  the  olili(|ue  cut.      When  the  sa,w  is 
^ihonthalf  way  flirough  the  ti])ia,  then  alter  the  direction 
of  the  Made,  so  that  it  will  take  uji  the  lihula.  which 
IS  to  l,e  completely  divided  before  Ihe  tiliia  to  avoid 
cracknig  and  s](lintering  of  tli<'  weaker  lione;  of  coni'se. 
instead  of  doing  it  in  this  way,  th<'  sharp  anterior  ed^v 
"lay  be  ronnrled  off  with  the  bone  forc,e|)s  or  a  small 
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saw,  after  the  bone  itself  is  divided.  It  is  advised,  to 
lessen  the  risk  of  necrosis,  to  raise  the  periosteum 
before  the  saw  or  forceps  is  applied,  so  that  it  may  not 
Ije  stripped  off  to  a  higher  level  than  that  at  which  the 
saw  is  actually  applied.  The  vessels  divided  are— 
(1)  Anterior  tibial;  (2)  posterior  tibial;  (3)  peroneal 
artery;  (4)  long  and  short  sapliena  veins,  all  of  wliich 
may  require  ligature.  By  this  amputation  the  vessels 
are  cut  transversely,  and  the  cicatrix  is  placed  behind. 

2   Lister's  Amputation.— Take  the  diameter  of  the 
limb,  by  spanning,  at  the  point  of  the  intended  division 
of  tire 'bone,  and  then  make  a  straight  longitudinal 
incision  equal  in  length  to  two-thirds  of  this  diameter, 
aloncT  the  inner  aspect  nf  the  leg,  coramencmg  one  inch 
below  the  point  at  which  tlie  bone  is  to  be  divided. 
A  similar  incision  is  made  on  the  outer  aspect,  directly 
over  the  fibula,  but  is  to  be  prolonged  an  inch  higher 
up  than  the  internal  incision  (/.f.,  up  to  the  point  of 
section  of  the  bone),  for  reasons  already  stated.  Ihc 
two  incisions  are  then  united  by  a  transverse  cut,  with 
weU-rounded  angles,  at  the  points  where  it  m.n'ts^the 
lateral  incisions.    A  posterior  flap  is  then  made  from 
the  upper  end  of  the  internal  incision  to  a  point  exactly 
opposite  that  in  the  external  iucision-that  is  one  im  . 
below  its  upper  extremity.    This  flap  should  be  half 
the  leno-th  of  the  anterior,  and  is  made  by  carrying  the 
knife  round  the  bnck  of  the  limb  with  the  blade  at  an 
•uvde  of  forty-five  degrees  to  Ibe  bori/.ou,  tbr.mgh  Ihe 
integumentary  strnetuivs  only,  and  dissecting  it  up  o 
(,he  'level  of  the  upper  end  of  the  internal  straight 
incision.     Bv  this  means  we  get  rid  of  llie  heavy  nuiss 
„f  ,,uscles  of  the  calf.    The  anlerior  lla,,  - 
„,,,„,  sindlar  point,  bulb  Haps  retracled.  and  the  bom  . 


upper  Ti^'O-tJiirds  of  the  Leg. 
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fleared  as  high  as  the  line  of  the  external  incision,  and 
the  operation  finished  as  described  \w  the  previous 
amixitation. 

Modified  Circular.— The  le,!^-  is  lield  as  in  the 
lirevious  amijutations,  supported  horizontally,  and  well 
rotated  in^yards,  so  as  to  tlirow  the  fibula  well  forwards  ; 
the  assistant  must  also  extend  the  toes  forcibly  as  the 
operator's  knife  divides  the  muscles  in  front,  and 
dorsifiex  forcibly  as  he  divides  the  posterior  group  of 
muscles.  In  this  way  muscles  are  rendered  tense  and 
more  easily  divided.  Another  assistant,  standing 
opposite  the  Sui'geon,  pulls  u]i  the  skin  well,  both  before 
and  after  the  lirst  incisions.  The  Surgeon  stands  so 
That  his  left  hand  grasps  tlic  Hmli  to  1)C  removed  above 
the  level  of  the  amputation,  i.p.^  on  the  rigid  side;  and 
tlien  cuts  two  equal  semidunar  flajis  of  skin  from  the  out- 
side by  dissection.  In  order  to  cover  both  bones 
equally,  and  avoid  their  projecting  at  either  of  the 
angles  of  tlic  incisions,  tlie  fiaps  may  be  2:)laced  rather 
antcro-externid  and  ])Ostero-internal.  In  raising  the 
posterior,  the  liiiili  sliould  be  elevated  to  enal)le  tlie 
Surgeon  to  see  better  what  he  is  doing,  liotli  flaps  are 
then  retracted  and  the  skin  turned  l)ax;k  like  the  cult  of 
;i  ''oat  for  a  little  way,  and  the  muscles  divided  at  that 
level  })y  u  r'ircular  sweep  of  the  knife,  and  the  bones 
elea,red  fbi' un  ini'h  or  an  inch  and  a  ball' higher  np,  and 
theiv  divided  wilJi  all  the,  nsnal  ]n'ecantions.  As  the 
posterior  mnselcs  njtraet  I'nrlber  Mian  the  anterioi', 
(being  ili\  id(Ml  al  a,  greater  distanei'  from  their  origin,) 
Ihey  should  lir  divided  at  a  lower  level. 

Instead  ,,f  nsin--  th<;  jmre  'niodilied  cir(Mdar,'  the 
anterior  skin  llap  may  he  made  e,|ual  to  two-thirds  of 
"i"'  diami'ter  of  the  liiiiK,  aii<l  tJ:e  posterior  half  that- 
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length.  The  liajis  are  then  retracted  and  the  oporati 
finished  as  above  directed.  The  'modified  circular' 
gives  a  good  stump  out  of  the  smallest  amount  of 
material,  and  provides  an  exceedingly  useful  limh,  the 
patient  either  being  provided  with  a  properly  fitting 
socket,  in  which  to  put  the  limb,  retaining  the  use  of 
the  knee  joint,  or  else  resting  his  whole  weight  upon 
the  bent  knee,  as  in  the  old  artificial  '  box  leg.' 

4.  The  Old  Flap  Operation.— This  is  recommended 
by  many   Surgeons,   especially  in  cases  of  chronie 
disease,  where  the  muscles  of  the  calf  are  much  wasted. 
It  gives  a  well-covered  stunip,  «-ith  the  cicatrix  in 
front,  on  which  the  patient  can  bear  a  consideraljle 
part  of  liis  weight.    In  tliis  operation  the  Surgeon 
stands  so  that  lie  can  grasp  the  limb  beloAv  the  seat  of 
tlie  amputation— on  the  inner  side,  on  the  right  leg, 
and  the  outer,  on  tlie  left.    An  assistant  takes  Ids 
place  opp(isite  tlie  operator,  and  must  be  prepared  to 
puU  up  tlie  integument,  steady  and  support  the  u]iper 
part  of  the  limlh  and  retract  the  flaps  \s\w\\  tliey  are 
formed.     The  operator  then  places  his  forefinger  and 
thumb  on  the  fibula  on  the  one  side,  and  the  inner  edge 
of  the  tibia  on  the  other,  and  then  places  the  heel  of 
his  knife  (on  the  right  limb)  over  the  outer  margin  of 
the  fibula,  carries  it  do^vnwnrds  for  about  an  inch  and  a 
half  then'  sweeps  the  lilade  across  the  front  of  the  limb 
in  a' semi-lunar  manner,  and  then  upwards  till  it  roaches 
.a  point  a  little  hchiud  tlie  inner  edge  of  tlie  libia.  and 
opposite  the  commencement  of  the  incision  on  the  outer 
xide      Then  without  removing  the  point  of  the  kiufe 
fvom  the  incision,  he  transfixes  the  linrb,   the  knife 
oiiteriu"  and  leaving  at^  tJie  angles  of  the  former  meis.on, 
d  forms  a,  gently  nmnded  flap  from  the  calf,  by  enttmg 
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lirst  ddwnwanl.^  Inr  soiiio  di,st:iiii-i'  ;md  l.hen  nT.iiluaily 
iMitwai'ds.  Tlie  anterior  flap  is  then  dissei.'tcd  upwards, 
the  assistant  holding  it  Avhile  the  operator  frees  it  by  a 
few  tcmelies  of  tlie  knife — if  preferred,  tlie  anterior  flap 
may  lie  disserted  up  before  the  posterior  flap  is  made. 
Both  flaps  are  next  retracted,  the  bones  cleared  and 
sawn  a  little  higher  np  than  the  point  of  transfixion, 
with  all  the  previous  precautions.  The  great  objection 
til  this  amputation  is  the  great  mass  of  muscle  left  in 
I  he  posterior  flaf  i,  which  is  therefore  a])t  to  bag  and  drop, 
owing  to  its  great  \\-eight,  and  leads  to  tension  and 
sloughing;  for  the  .same  reason  it  must  be  kept  in 
position  l)y  strapping,  At.,  and  this  is  a  source  of  great 
discomfort  and  pain  to  tln'  patient,  as  well  as  being 
likely  to  interfere  with  primary  union  uf  the  wouiid. 
Tn  gel  j'id  i,f  this  difliculty  to  a  certain  extent,  Mr 
Spence  advised  that  the  skin  of  tihe  posterioi'  flap  should 
be  retracted  and  thi>  ivduiidant  muscle  removed  by  a 
single  sweeji  of  the  knife,  thus  leaving  little  more  than 
a  skin  flap.      No  ilonlit  this  is  a  great  im]iroveraen1  : 

but  i'\fn  tin's  does  not  give  the  advantages  of  the  large 

anterior  flap,  viz.  :  -(1)  Cicatrix  placed  behind  ;  (2)  .a 
dependent  opening  fni' drainage  dui'ing  healing;  (;'>)  the 
lung  anb'rior  fla,p  is  kept  in  ]iosition  by  its  own  weight ; 
(1)  tlie  tendriicy  bi  protrusion  uf  the  bonr  is  less  as 
iili-crat  inn  of  tlir  flap  is  rare,  as  the  liea  w  miiscniar  mass 
in  till'  postei'idi'  llap  is  a,\iiided. 

Lee's  Amputation  Tinioicn  iiii-,  C\\,v.  —  This 
aiiipiil.'il  inn  resembles,  in  a,  general  way,  Tral's  amputa- 
tmn,  uniy  ilie  |nng  icrlnngiilar  llap  is  made  frnm  the 
tissues  bi'ljiiid  insti'a.d  nf  IVniii  llic  fmnt.  'i'lie  ineisinns 
;vre  madf  ,it  lirst  tbinugli  tlie  skin  and  ccllulaT  lissur 
"Illy,  ;ind  when  this  has  retracted,  liy  virtue  of  its  own 
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olasticity,  the  muscles  are  cUviLlod ;  the  superficial 
muscles  only  are  mcluded  in  the  posterior  flap,  the  deep 
muscles  with  the  large  vessels  and  nerves  are  cut  at  the 
l.ase  of  the  flaps.  It  was  lioped  by  this  method  to 
combine  all  the  advantages  of  Teal's  amputation  together 
with  tlie  ease  of  jierformauce  of  the  old  flap  method. 
Tint,  as  ah^ady  pointed  out,  the  question  of  ease  and 
time  is  not  of  so  much  importance  uoM'-a-days,  as  it  is 
to  secure  a  good,  useful  stum[i. 

fi.  The  Circular  Method  ('in2>\e  iucWtm')  may  he 
usetl  in  cases  where  there  is  not  sufficient  skin  to  form 
a  long  anterior  flap.  Th<'  steps  of  the  opci'ation  resemble 
very  closely  those  of  the  modified  circular,  the  only 
difterence  being  that  the  skin  is  divided  circularly 
instead  of  in  the  form  ..f  two  sliort  ecpial  semi-lunar 
flaps. 

The  foregoing  six  metliods  may  all  be  employed  either 
the  middle  third  of  the  leg,  or  at  tlie  old  'seat  of 
..ction.'  The  'seat  oF  election'  is  abmit  a  hands 
,,readtli  below  the  knee  joint,  an<l  leaves  just  sufficient 
tibia  t.i  retain  its  tubercle  with  the  insertion  of  tlic 
lio-amentum  patellar  In  practice,  however,  it  will  he_ 
found  more  convenient  to  go  a  little  b.wer  d,.wn  it 
possilile.  If  the  bones  are  divided  at  the  'seat  of  ..lec- 
tion,' some  .lifficulty  will  probably  be  experienced  in 
securiuo'  th.'  anterior  tibial  artery,  which  at  that  point  is 
just  passing  through  betwec'ii  the  bones,  and  is  therefore 
apt  to  retract  after  division,  beyond  the  reach  of  easy 
lio-ature  (seep.  IGO);  but,  by  going  a  little  further  .hnyn, 
the  artery  is  fairly  through  and  lying  on  the  anterior 
^nrface  of  t,he  inteross.Muis  membrane  and  may  be  more 
rea.iily  semred.  The  bead  of  the  fibula  should  always 
)„.  loft   as  nsnallv  its  synovial  membrane  is  but  a  j.art 
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nf  tlio  general  synovial  membrane  of  ilie  knee  joint. 
In  regard  to  arteries  divided  in  ampntations  a  little 
lielo-\v  the  keee,  ls\\  Holdkn  has  pointed  out  that  in 
amputations  om  inch  beloM'  the  head  nf  the  fibula  one 
ai'teiy  is  divided — the  popliteal;  at  1iru  inches  below 
t  111'  liivul,  iirn  arteries — the  anterior  and  posterior  tiliials  ; 
at  fliri'c  inches  beloM-  the  liead,  fhree  arteries — the 
anterior  and  posterior  tibials  and  peroneal. 

The  chief  structures  divided  in  the  foregoing  ampu- 
tations through  the  calf  (Kig.  11 )  are— (1)  The  integu- 
iiientarv  coverings.  (2)  Muscles — («)  Tibialis  antieus, 
(li)  extensor  communis  digitorum,  (<■)  extensor  proprius 
hallucis,  {(])  tlie  peroneus  longus,  (c)  the  peroneus  livevis, 
(/■)  the  gastrocnemius,  {(j)  soleus,  (A)  plantaris,  (v)  the 
HexDf  longus  digitorum,  (./)  the  flexor  longus  hallucis, 
(/•)  tibialis  piisticus.  (3)  Vessels — («)  Tlie  long  sa2:)hen- 
nus  vein,  (A)  the  short  saphenous  vein,  (r)  the  anterior 
tibial  vessels,  lying  on  the  interosseous  memlirane,  (</) 
tlie  posterior  tibial  vessels,  lying  un  the  til)ialis  posticus, 
('')  tlie  peroneal  vessels  (about  the  middle  of  the  leg 
these  will  be  found  in  the  substance  of  the  flexor  longus 
hallucis,  higher  up  tliey  will  be  found  lying  on  the 
tibialis  posticus).  (4)  Nerves — {a)  The  short  saphenous, 
or  the  l)rane|ies  going  to  form  it,  {!>)  the  anterior  tibial 
nerve,  (r)  the  posterior  til)ial  nei've,  ((/)  the  peroneal 
nerve.  (."))  Tiliia  jind  lil.nla.  (fi)  The  inb-rosseous 
nienibiane. 

'I' I  IF,  KN'KK  .10  INT. 

Amputation  at  the  Knee  Joint  Proper  (h  'avin^'  the 
condyles).  -  This  is  an  ani]iutat,ion  but-  rarely  performed, 
althonLfh  of  recent  yea,rs  it  scmuiis  to  be  I'fU'iving.  Tlie 
dilliciilty  is  to  get  sullicienl  covering,  on  account  of  the 
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lui'ge  size  of  llio  lower  end  of  the  femur.     In  the  rase 
(if  of  dise.a^r  of  the  joint  there  can  ]je  no  (loubt  that 
tiie  amputations  of  Garden  or  Gritti  are  immensely 
superior  to  amputation  at  the  knee  joint,  for  the  proper 
performance  of  which  it  is  necessary  that  the  articular 
surfaces  of  the  condyles  and  patella  should  l.)0  healthy, 
^fany  Surcjeons,  however,  operate  thus,  even  in  disease 
of  the  joint,  and  after  disarticulation  is  completed,  use 
a  line  Lladed  Butcher's  saw  and  cut  rumnl  the  end  of 
the  hone,  thus  removing  the  diseasinl  surface  without 
.shortening  the  stump  or  lessening  its  Ijreadth.  An 
ohjectum  to  this  proceeding  is  that  the  cancelh  may  he 
opened  up  and  predispose  to  osteo-phlehitis  and  pyannia. 
For  this  reason  when  the  cartilages  are  healthy  they 
should  he  left  undisturhed  on  both  femur  and  patella  : 


am 


'Vthe  cartilage,  if  removed  from  tlie  on.'  should  also 


he  removed  from  the  other.  In  the  ca.se  (2)  of  n,jnnj. 
when  the  integuments  are  uninjnred  for  Tin-  inches 
below  the  patella  (the  length  of  the  anterior  Hap  in  am- 
putation by  the  long  anterior  skin  flap  —  the  best 
method— itis  better  to  amputate  by  the  inoOiml  m'mlar 
at  the  old  seat  of  election.  It  may.  howe^•er  be 
practiced  in  the  case  of  malignant  disease  of  the  head  ol 
the  tibia,  provided  the  fermir  and  knee  jomt  are  liealthy. 
and  in  gun  shot  wound  of  the  same  bone. 

]   Bv  Long  Anterior  and  Short  Posterior  Flap.- 

'n„:  is  tin.  n,ethod  usually  preferred.  An  assistant  holds 
.he  lo.in  an  .xten,l,..l  position  winle  the  anienor  l  ap 
i.  fashioned.  The  guides  for  the  anterior  Hap  are  the 
l„w,.r  and  ba-k  pari  of  each  noulyl.^  an,  a  pond  an 
inch  or  more  below  the  tubercle  oi  tl.'  tib.a.  Uu 
n„p  should  be  l^road  an.l  son.ewhat  -l"-'e-1-H> 
iis  lower  angles  well  rounded,  and  nmst  be  at 
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least  li\  r  inciic3S  long.     It  will  bo  comenicnt  for  the 
Surgeon  to  stand  on  the  right  side  ol'  the  linih  to  be 
amputated,  so  tliat  he  may  himself  raise  up  Ihc  large 
anterior  Haji  with  his  left  hand  :  he  shduld  be  provided 
witii  a  short  broad-bladed  amputathig  Icjiife.  The 
anterior  liap  is  then  marked  out  in  the  nianuer  indi- 
eatcd,  tiic  ligamcntum  patelke  divided,  and  the  integu- 
ment witli  the  patella  and  capsule  are  disseeted  up  in 
fi'niit  of  the  joint;   in  this  Avay  the  articulation  is 
o|iencd.    One  assistant  now  flexes  the  knee  joijit,  and 
anotlicr  supports  the  thigh,  while  tin.'  operator  divides 
the  lateral  and  crucial  ligaments,  and  passes  the  kjn'fc 
straight  l)ackwards  between  the  bones  turns  it  down 
behind  th(!  tiliia  and  cuts  a  posterior  flap  fully  one- 
lialf  tlie  length  of  the  anterior.     This  Hap  niay  be 
made  by  cutting  from  behind  forwards,  instead  of  from 
l)cfore  backwards.      hi  both  eases  the  knife  nnist  be 
iiiaile  to  enter  or  leave  the  tissues  abruptly  so  as  to 
l<erp  the   ,.nd   nf  the   tla])  s(|uarish  and   divide  the 
pophtieal  artery  ti'ansversely.     The  Hap  must  not  be 
nia.lc  any  ><hnrlvr  tlian  Ihe  Icngib  given,  as  it  shows  a, 
'•onsi.lerablc  tendency  to  ivtract.    fl,c  treatment  of  the 
patella  is  a  disjmte.l  point.     On  tlie  whole,  I  tliink, 
■^mgeons  are  inclii.i.d  to  leave  it,  as  it  Idls  up  the 
I'ollow  between  the  condyles  f,  whiel,  it  mav  or  mav 
not  become  ankylosed  ;  in  any  case  it  ].rotects  the  end 
"f  the  stump,  and.  the  position  of  its  bui'sa  makes  it 
ii«''bil  in  sui.portin-  the  ].atient\s  weight.     'I'he  onlv 
I"  llii.s  is  Miaf  it  is  occasionaFly  drawn  up  in 
'■•out  of  Ihe  Ihigh  l,v  til,,  (piadri.rps  extensor  (Turis; 
this  may  be  prevented  cithei'  by  euttnig  the  lendni.m.s 
'"•sortion  of  ili;,(,  nnisele  mto  the  pa,tella,  or  by  'wirin-'' 
11'^'  P^'tella  I.,  He   ,  ondvle,  by    lUc  uire  or  s iron-  Z. 

•  O 
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gut.     If  the  patella  is  to  he  removed  it  may  either  be 
done  during  the  formation  of  the  anterior  ilap,  hy 
dissecting  it  olf  and  cutting  aliove  it  when  ..p^'i""?  ^J^^' 
ioint,  or  dissected  out  after  the  Hap  is  raised;  hut  by 
removiii"  it  the  l^ursa  is  lost  and  the  flap  is  so  thinned 
that  it  il  apt  to  perish  hy  sloughing.   A  most  important 
part  of  the  after  treatment  is  the  proper  drainage  ol 
the  wound  as  in  all  cases  where  lai'ge  synovial  pouches 
are  opened.     This  is  hest  accomplished  hy  the  intro- 
duction of  two  long  drainage  tuhes,  inserted  into  the 
extreme  upper  corners  of  the  pouches  and  their  ends 
hrought  out  at  the  two  angles  of  the  wound,  ihcy 
must  not  he  interfered  with  till  the  third  day,  and 
must  never  on  any  account  he  completely  reniuved 
during  the  dressing  <A-  the  wound,  as  it  would  prohahly 
he  impossible  to  replace  them;  they  must  simply  ->e 
withdrawn  half  an  inch  or  so  at  each  dressing  and  the 
projecting  piece  cut  off,  as  the  wound  heals. 

2  Short  Anterior  and  Long  Posterior  Flap.-Jlu- 
l,o-  is  held  as  in  the  previous  oj^eration,  and  the  Surgeon 
n^y  either  stand  on  the  right  or  left  side  of  the  hn.h 
V  sliohtly  curved  incision  is  made  from  the  lower  ami 
back  part  of  one  condyle,  passing  just  l>elow  the  patdla. 
and  ending  at  t],e  lower  and  hack  part  o    the  othei 
,.undYle     This  Hap  is  then  dissected  up,  the  knee  ffexcd, 
und  the  ioint  opened  ahove  the  j-atella,  hy  a  senu-circular 
sweep  of  the  knife.     The  lateral  and  eruciat  hgaments 
«t  divided,  the  horn,  lully  separated  .  chvuling 

tl.e  postenor  ligauumt,  and  the  kuiie  passed  V,ehmdU^^ 
tihia  with  Its  edge  directed  downwards,  and  a  1  .g^  H, 
ahout  four  o.  live  inehes  long  cut  rom  t  e  n  1 

of  the  calf  of  the  leg.  I" -'^^'S  ['''Vr'^^  ^  ^ 
assistant  mu.t  llcx  and  displace  the  tibia  a  httl.  foi 
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wanl.s  till  the  kiiifc  is  iiurly  licliiiKl  iL ;  Iheu  Llie  skin  is 
to  be  drawn  well  upwards,  and  the  leg  extended  as  the 
knife  cuts  the  flap.  As  usual,  th(^  knife  must  be  carried 
down  close  to  the  bone  for  some  distance,  and  then 
bi'ought  abruptly  out  so  as  to  make  the  end  of  the  llap 
rather  srpiare  tlian  round.  Tlie  great  ojukctjox  to  tliis 
amputation  is  the  tendency  <A  tlie  posterior  llap  to 
retract. 

By  Lateral  Flaps  (Smith,  ^'ew  Vork).— Two  con- 
vex lateral  incisions  a^e  made  from  a  point  on  the 
anterior  edgi>  of  the  tibia,  one  inch  bdow  the  tuljerclc, 
an.l  carried  downwards  and  backwards,  round  the  two 
sides  respectively,  over  tlie  most  prominent  part  of  the 
side  of  the  leg,  and  are  then  directed  ui)wards  reaching 
the  median  line  posteri.u-Iy  at  a  point  opposite  their 
commencement.  From  tJiis  a  single  straight  incision  is 
carried  directly  upwards  to  the  centre  of  tlie  popHteal 
spa<;(^  Tlic  Haps  are  then  I'aised,  the  ligamentui 
patelhc  divided,  disarticulation  performed,  and  the  hm 
removed.  The  patella  is  left,  and  the  internal  flap  is 
rather  larger  than  (he  external.  It  will  be  observed 
that  this  somewhat  resembles  tlu;  'ova,!'  method  of 
amputation,  with  the  muscles  divitled  .obliquely  towards 
the  boni's. 

'»   anipntation   at  the    knee   joint   the  structures 
divided  are— (J)  The  integumentary  coverings.  (•') 
Muscles- -(r,)  The  lower  part  of  the  .piadriceps  extensor 
j:ruris,  {!,)  tl,o  adductor  magnus,  {<■)  the  gracilis,  {d)  the 
hamstrings,  (.)  the  sartorius,  (/)  the  gastrocnemius, 
.V)   the   plantaris,  (h)   the    s,.h,us,  (i)   (he  poplitcus. 
•i)  Vessels-frO  The  popliteal  a,rte,y  (,„  the  po.sterior 
••']■)  ^v,lh  il,.,  lower  arti-  nlar  branrhe,,,  (/,;  hranehe.'^  of 
an:i.Muinr,ti(;a  m,i-ii,,  ,jt  the  lem(,ral,  (,-)  Jonrr  ,.,,id 


in 
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short  saphena  veins,  {d)\k^  pophteal  vein.  (-1)  Nerves- 
(rt)  The  internal  popliteal  with  its  ramw^  covimimicam 
tibMis,  {!>)  the  external  popliteal  with  its  ramus  com- 
niunicans  Jibnhm--',  {'■)  eutancous  Jierves  of  tlus  neiRh- 
l)Ourhood,  ((0  branches  of  the  obturator  nerve  supplying 
the  knee  joint.    (5)  The  ligaments  of  the  knee  joint. 

AxMPUTATIOxN  THltOl'OJI  THK  LUNDVbKS. 
This  is  often  spoken  of  as  amputation  af  the  knee 
joint,   and  is  more  freqirently  performed  Iban  thai 

operation.  . 

1  Garden's  Amputation  (di'./ldh/  modified).— Un^ 
is  analogous  to  Syme's  amputation  at  the  ankle  joint. 
The  guides  are  the  two  condyloid  eminences  of  the 
femur  which  correspond  to  the  In'oadest  part  of  the 
artieular  end,  and  the  tubercle  of  the  tibia.  Caki.kn 
himself  simply  made  an  anterior  flap,   removing  the 
patella,  and  c'nt  through  everything  on  the  i^osterior 
Lect  straight  out  at  the  base  of  the  anterior  Hap  not 
making  a  posterior  flap  at  all.     (->ther  operatoi.,  how- 
ever   have  found   tiiat  without  a  posterior  Hap  the 
coverin'-  is  frequently  insuflicienl,  especially  n,  cases 
where  t^ie  leg  has  been  fixed  in  the  Hexed  posit.on  by 
disease.     An  assistant  holds  the  limb  with  the  knee 
joint  fuUy  extended.    The  Surgeon  stands  on  t he  r.gh 
tide  of  the  limb,  and  places  his  linger  and  thumb  on  tin 
t.vo  condyloid  eminences  of  the  femur  and,  there  o  e 
nearer  thl  posterior  part  of  their  lateral  -1-'^ 
..uterior      He  then  marks  out  a  hmg  anter  o.  Ha 
as  low  as  the  tubercle  of  the  tib,a-.he  kndc 
:;,ered  behind,   and  dose  to  his  hnger 
hvoii^ht  round   to  a  point,  close  to  -  -^-I;^^ 
Unmd.,  or  d^c  rrrsa  according  to  the  Innb.    Ibr  lla, 
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shuulcl  be  Iji'oad,  and  its  edges  at  first  straight,  and  its 
Inwer  angles  well  rounded.     It  is  then  dissected  iq-), 
M-ith  or  M-itliout  tlu'  patella  ;  if  witliout,  when  the  dissec- 
tion has  proceeded  as  far  as  the  centre  of  that  bone  the 
assistant  forcibly  flexes  the  kjiee  to  a  right  angle  ;  this 
pulls  the  patella  doAvn,  and  their  the  operator  cuts  into 
the  joint  by  a  semi-circular  s^veep  of  the  knife  above 
the  upper  cdg,.  of  the  patella,  and  immediately  above  tbe 
condyk's.     When  the  soft  i^ai'ts  are  much  thickened 
and  matted  by  disease  the  patella  may  lie  turned  np 
M-ith  the  Hap   and   dissected  out  afterwards.  The 
lateral,    crucial,   and    posterior    ligaments    arc  ]iext 
divided,   tbe  knife  jDassed  behind  tlie  femur,  and  a 
posterior  flap  cut  from  Avitbin  outwards  nearly  erpial  in 
length  to  the  anterior;  it  is  better  to  make  it  pretty 
long,  because  it  contains  tbe  hamstring  tcjidons,  and 
^Hll  retract  considerably.     Mr  Bell  makes  a  skin  Hap 
:ib(,ut  an  inch  and  a  half  long,  allows  it  to  reti'act,  and 
the,,  divides  tb(-  mus.des  by  a  circular  cut  down  to  tbe 
bone  at  the  level  of  the  retracted  skin.     JJoth  flaps  arc 
then  retracted,  the  bone  ,-leare.l  to  tbe  highest  point  of 
the  articular  surface,  and  then  sawn  tbrougli  at  tbe 
hroadest  part  of  the  condyles  ;  tb,.  saw  must  be  applied 
parallel  with  the  artie„|a,r  surface  nf  the  feninr,  and  not 
!tt  right  angles  t.,  tbe  i,,ng  axis  of  the  bone,  and  to 
avoid  injurious  j.ressure  nn  the,  aiiteri.ir  llap,  the  sbari- 
anterior  edge,  of  tbe  condyles  may  be  v<„iudnl  olF  by  a 
narrow  bladed  a,iHl  line  toothed  Ihitcher's  saw.     ]t  is 
""L  nec.vs.sary  to  adhere  stri('l,ly   to  tbe  .,nler  of  the 
"l,'Crati„n  as  above  described  ;  |,1„.  ;,,nlcri,.r  llap  may  be 
and  raised,  the  knee  J,,inl,  examined  if  the  Snrgeoji 
■«  nndeciderl  between  exej,.,,,,,  ,nd  amputation,  tbe  bone 
■•awn  n.-,  ,n  e.xr.raon,  and  then,   .h.,„M  amputation  be 
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deemed  necessary,  the  short  posterior  llap  of  skm  is 
marked  out,  allowed  to  retract,  and  then  the  muscle6 
and  vessels  divided  last  of  all.  By  this  plan  the 
patella  is  raised  Avith  the  anterior  flap  and  will  requive 
to  be  dissected  out  before  completing  the  operation. 

In  performing  this  amputation,  Mr  Heath  at  once 
Ilexes  the  knee  to  a  right  angle,  makes  the  first  incision 
and  reflects  the  anterior  llap,  then  transfixes  the  hmli 
l)ehind  the  condyles,  and  forms  the  posterior  flap. 

As  compared  with  amputation  through  the  lower 
tlurd  of  the  thigh,  Garden's  amputation  has  the  folloA\-- 
ing  advantages:— (1)  It  is  less  serious  because  further 
from  the  trunk,  and  there  is  therefore  less  shock,  c^'c. 
(2)  The  parts  divided  are  not  vascular,  and  therefore 
there  is  less  risk  of  hEemorrliage.    (3)  The  tendency  to 
protrusion  of  the  bone  is  less,  because  of  the  aniple 
coverings,  and  less  tendency  to  necrosis,  osteomyelitis, 
osteo-phleljitis,  and  pyamiia  as  the  medullary  canal  is 
not  opened.    (4)  A  longer  slump,  and  therefore  greater 
command  over  the  artificial  liml).    (5)  The  end  of  the 
stump  is  well  adapted  for  bearing  pressure,  being  oi 
great  breadth,  and  further  because  the  skin  forming  it 
is  accustomed  to  bear  pressure,  and  the  cicatrix  is 
situated  behind.    (6)  In  cases  of  doubt  as  to  wliether 
amputation  or  excision  is  the  proper  mode  of  procedure, 
the  anterior  flap  can  be  raised,  the  joint  examined,  and 
the  further  proceedings  decided  ;   for  like  Spences 
amputation  at  the  shoulder,  it  is  very  easily  tran.sforme.l 
from  an  excision  hito  an  amputation  should  the  case 

demand  it.  ,  •  .  7  i      ti  ■  • 

2.  Gritti's  Amputation  (slighthi  uuxhmJ).— 
1,0  a  certain  extent  resembles  very  dosely  Cakdex 
amputation,    AVe  have  the  ,=ame  guides  for  the  anterior 
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Hap,   wliich  is  dissected   iqj   idtli   the  pulella.  Tlic 
oijcrutiun  is  finished  as  in  C'ahdex,  tlic  avticiilai'  surface 
"f  tlie  patella  is  sawn  uH',  and  the  denuded  surface 
hangs  (iver  the  end  of  the  femur.     The  fcnuir  is 
divided  about  one-third  uf  an  inch  higher  up  than  in 
CvRDiix,  to  insure  that  the  patella  will  hang  Hatly 
over  it  and  not  tilt.     It  has  heen  advised,  just  as  in 
aiuputation  at  the  knee  joint  pi'Oper,  to  divide  the 
Leudon  of  the  quadriceps  extensor  cruris,  or  'wire'  the 
hones  to  keej)  it  from  tilting.    This  amputation,  there- 
f(jre,  has  the  same  relation  to  (Jauden's  as  Pjrouofi.''s 
has  to  Sy.me's  amputation  at  tin-  ankle  joint.    Its  great 
advantage  is  that  the  hursa  i)a.tell£e  is  retained,  upon 
whi(di  the  patient  can  liear  a  great  part  of  his  weight  ; 
there  is  probably  also  less  risk  of  sloughing  of  the 
anterior  flaii.     An  alleged  disadvantage  is  that  the 
I'enmr  being  divided  higher  up,  the  medullary  canal  is 
'II'"'''  apt  to  b(.'  opened,  and  the  patient  therefore  runs 
Ihe  risk  of  osteomyelitis  and  its  coiise(|ueiices  ;  further 
lor  the  same  ivason  the  end  of  the  stump  is  not  ((uile 
so  lirnad  as  in  ( 'Aiii.ic.v.     In  deuiuliug  the  [Kitella,  of  its 
fartilage,  an  assistant  must  at  tirst  grasp  it  transverseh' 
with  a,  lion  forceps  a,nd  h,,ld  it  vertically  down  upon 
h'niur  till  the  saw  has  made  a.  groo\'e  fnr  ilsclf, 
iind  then  the  operator  himself  holds  the  ilap  and  patella 
\ntli  his  leli,  band  and  saws  vertically  downwards. 

Lister's  Amputation  (a  fhnn<)/' n,ndllir.drlrn,lnr:  )~ 
"'■  siingrsted  this  method  to  Ics.sen  fhe  risk  of  sloughing 
"f"  the  la,rg(.  anierior  skin  Ilap  in  ( 'ardeu.     The  inte-iT 
hehind  aiv  also  made  to  lake  a   larger  shaiv'ni 
h'nninK  the  e,,vering,  an<l  therefH-c  it  is  not  necessai\ 
■"       'hiwn  thr  limb  in  Fn. nl,  and  I,,. ice  migh'l 
"         '-■'  ■'■■^  "I'  "U'iiy-    Tie  iiiciGiont.  he  advise 
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are  the  following:— The  limb  hcing  extended,  the 
Surgeon  stands  on  the  right  side  and  cuts  almost  trans- 
versely across  the  front  of  the  tibia  from  side  to  side, 
at  the  level  of  the  tubercle  of  the  tibia,  and  joins  the 
horns  of  this  incision  by  carrying  the  knife  at  an  angle 
of  45  degrees  to  axis  of  leg  through  skin  and  fat.  The 
leg  is  then  elevated  and  the  posterior  flap  dissected  up, 
and  the  ring  of  integument  reflected  as  in  the  circular 
operation,  dividing  the  ham-strings  as  they  are  exposed, 
The  knee  is  next  flexed,  and  the  upper  border  of  the 
patella  exposed  when  he  cuts  into  the  joint  above  it  by 
a  semicircular  sweep  of  the  knife.    The  bones  are  now 
cleared  and  sawn  as  in  Garden's  amputation.    Tor  the 
Structures  divided  in  the  three  foregoing  amputations 
see  amputation  through  the  knee  johit  proper.     <  >t 
course  the  section  through  the  femur  must  be  added  m 
all,  and  in  Gritti  section  of  the  patella  as  well. 


A)iipiitatio)is  of  the  /.oiccr  Extin/n'/y. 


CHAPTER  XVII. 

AMPUTATIONS  OF  THE  LOWER  EXTREMITY 

(  C'lintiniieil ). 

The  Thigh. — la  all  aiaputations  tliTOugli  tlio  tliig] 
thf  amoniit  of  flap  longtli  allowed  slioukl  iievor  be  les,- 
tliaii  twice  tlic  diameter  of  the  liiidj  at  the  point  where 
the  bone  is  sawn,  and,  if  possible,  the  anterioi'  fla]i 
sliould  be  longer  than  the  posterior. 


ss 


l-(»WK]t  THtll]). 
1  ■  Spence's  Method,  by  long  anterior  flap  (see  p.  167). 
—An  assistant,  seated  in  front  of  the  patient  on  a  low 
stool,  h,,lds  till-  linil)  finnly  below  tlie  knee,  so  that  the 
tiiigii  shall  \n:  horizontal  and  iirqjeeting  from  the 
butto-'k  ,,vci'  the  edge  of  the  table;  another  assistant 
takes  Ills  phice  opposite  the  Surgeon.  The  Surgeon 
stands  on  the  left  side  .,f  the  find)  to  be  a,m])utatcd,  so 
•'i'^  to  couniiand  the  bone,  whilst  be  is  s;i,\viiig  it.  lie 
then  measures,  with  bis  eye,  tbi!  breadth  of  one  half 
the  eireumfen'Mee  (,r  the  thigh,  and  inserts  his  knife 
into  the  si.le  of  the  limb  fiirtliest  from  himself,  carries 
the  incision  downwards  to  below  the  lower  edge  of  (he 
patella,  sweei.s  across  tb,.  fn,„|,  ,,f  I  lie  knee  with  a 
J^'cntle  curve,  and  then  straight  upwards,  and  (>nds  at  a 
l'"iiit  cxaetly  opposite  U>  that  at  which  he  commenced, 
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the  assistant  standing  opposite  liini,  retracting  the  skin 
and  fascia  all  tlio  wliile.    The  leg  is  still  kept  in  the 
extended  position,  and  the  Surgeon  dissects  up  the  Hap 
from  off  the  patella,  taking  care  not  to  buttonhole  it, 
and,  on  reaching  the  upper  l^order  of  that  Iwne,  he  cuts 
dooply  and  ohhquely  upwards,  so  as  to  take  up  the 
muscular  tissue  as  well,  towards  the  liase  of  the  flap  ; 
the  flap  should  he  nearly  as  hroad  at  its  apex  as  at  its 
base,  and  is  at  first  composed  of  skin  and  fascia  only. 
He  next  shapes  a  posterior  flap,  al:.ont  two  and  a  half 
inches  below  the  base  of  the  anterior  flap,  making  a 
eonvex  incision  through  the  integuments  and  cuts  the 
other  soft  tissues  obliquely  upwards  towards  the  bone. 
The  le-  assistant  now  elevates  the  limb  to  a  right  angle 
Avith  the  table,  retracts  the  soft  parts,  and  the  Inme  is 
cleared  by  a  couph'  of  sweeps  with  the  knife,  two  inches 
hicrlier  up  than  the  base  of  the  flaps.    By  elevatmg  the 
thiol!  the  bone  is  projected  to  the  utmost,  and,  when 
the  limb  is  brought  down  again  after  sawing,  it  will 
found  to  be  deeply  buried  among  the  soft  parts  :  as  soon 
,s  the  bone  is  divided  all  further  retraction  must  be 
...voided  lest  the  ]ieriosteuni  be  stripped  off  the  bone 
'that  remains,  and  lead  to  n.^crosis.    The  younger  the 
patient  the  umve  necessary  is  this  precautmn.  as  the 
deep  layr  of  the   periosteum   is  n,ore  ccUu  ar,  ami 
therefore  less  adherent  in  the  young  than  in  the  nl,l. 
Tl„.  femoral  arterv  will  be  found,  inwards  tlie  nmer 
sid,e  of  th.'  pn.lerinrWny  when  Ibc  uperatun,  ,s]n-op.Tlv 
,„,,f,,,-„,l,  .„d  shouM  nol.  nn  any  a.rouut.  f,n-,n  i-art 

(,r  tbi'  auierinr  fla]).  t     ,  ^ 

Teal's  Amputation.-This  is  perfMV.acl  a,.cord.ng  0 
,„  '  '  cs  givL  elsewhev...    Measure  .h.  Mrcumferenc 
lind.  at  Ihe  point  where  th.  bone  is  to  ho 
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di\-idL'd,  and  tlien  mark  out  the  long  flap,  malung  its 
length  and  breadth  each  e(iual  to  the  half  tlie  circum- 
fei-ence  of  tlic  limli.  Trace  out  the  inner  longitudinal 
line  first,  making  it  as  near  as  jDossible  to  the  femoral 
vessels,  without  including  them  in  the  anterior  flap.  If 
the  tissues  are  healtliy,  the  anterior  flap  maj^  be  taken 
from  tlie  front  of  tlie  knee  joint  and  patella.  The 
posterior  flap  is  next  marked  out,  and  its  length  is  to 
be  one-fourtli  that  of  the  anterior.  The  lateral  incisions 
ai'e  first  made,  and  must  only  go  through  the  integu- 
mentary structures.  The  anterior  flap  will  jiroliably 
at  first  only  consist  of  skin  and  fascia,  l)ut  above  the 
uppei'  l)order  of  thi^  patella  it  must  include  everything 
down  to  tlie  thigh  bone.  The  posterior  flap  is  made  by 
a  single  sweep  of  the  knife  doAvn  to  the  bone  througli 
muscles,  vessels,  and  ner\-es.  The  bone  is  tlien  cleared 
and  sawn  close  to  the  base  of  tlie  flaps. 

•■5.  The  Circular  or  Modified  Circular  may  also  be 
used.  Jn  the  modified  circular  two  equal  antero-posterior 
scnn'binar  Haps  of  skin  are  cut  according  to  the  metliod 
•  ■x'plained  elsewhere;  they  are  then  retracted  to  a 
distance  eipial  to  lialf  the  diami'tei'  of  tlie  limb,  and 
till'  muscles  divided  down  to  tlie  bone  bv  a  circular 
sweep  ,,r  il„,  ],-„;f,,.  On  account  of  the  unequal  re- 
traetion,  tlie  pnsteiior  muscles  must  lie  cut  much  lower 
than  the  aiiteiior.  K\\  fj,,.  tissues  are  Uien  refracted, 
tlie  bone  elcared  and  sawn. 

Lateral  Flaps  (Vkkmaij.;).-   lie  inf mdueed  this 

iiH'thod,  because  the  iiiuseles  in  this  part  of  flie  limb  are 
'■liii'Hy  lafeniJ,  the  eeiilnil  parts  in  front,  and  behind 
'"■Ni.i,'  leiidinoiis,  and,  therefore,  if  ant ero-posl,erioi' 
Haps  wi'iv  nsed  they  w.aild  lie  thin  and  tendinous  in 
til''  middle.      Laieral  flaj.s  are  not  so,  hut  have  the 
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disadvantages  (1)  of  leaving  the  cicatrix  over  the  end 
of  the  bone;  (2)  they  are  difficult  to  keep  in  position; 
(3)  thebone  tends  to  be  tilted  forwards  by  the  psoas  and 
ihacus,  and  projects  at  the  anterior  angle  of  the  flaps; 
just  as  the  deltoid  tilts  the  humerus  in  amputation 
through  the  middle  of  that  bone  by  antero-posterior 
flaps.    It  has  one  advantage,  however,  namely  that  it 
provides  a  free  exit  for  discharges  during  the  process 
of  healing.     The  limb  is  held  as  described  under 
Spence's  amputation,  and  the  Surgeon  in  all  cases  stands 
on  the  outer  side  of  the  limb,  and  the  outer  flap  is 
always  to  be  mad(?  first,  as  it  contains  no  vessels  of 
consequence.    The  Surgeon  grasps  the  soft  parts  on  the 
titer  side  with  his  left  hand,  and  draws  them  outwards, 
enters  the  point  of  the  knife  perpendicularly  in  tlie 
middle  of  the  thigh,  about  three  inches  above  the  upper 
border  of  the  patella,  thrusts  it  downwards,  passing 
closely  round  the  bone,  and  brings  it  out  in  the  centre 
uf  the  ham;  the  flap  is  then  cut  domiwards  and  out- 
wards.   The  knife  is  again  entered  at  the  upper  angle 
of  the  incision,  carried  closely  round  the  inner  side  of 
the  bone,  taking  care  not  to  transfix  the  femoral  artery, 
and  lu-ought  out  through  the  lower  angle  of  the  first 
incision,  and  a  flap  cut  equal  in  length  to  the  external 
one.    The  limb  is  then  elevated,  the  Haps  retracted,  the 
bone  cleared,  and  the  saw  applied  about  four  inches 
above  the  condyles.     In  sawing  the  feiinir  the  linea 
aspera  must  l)e  regarded  as  a,  sejiarate  and  small  bone, 
and  the  femur  must  therefore  be  divi.led  in  the  same 
manner  as  the  tibia  and  fibula,  lb.'  saw  first  entered 
well  .ni  tlie  dorsal  aspect  of  the  bone,  and  then  brought 
nea,rly  N-.u'tical,  so  as  to  divide  the  Unm  aspera  early. 
Tl,e  assistant,  nnist  at  the  same  time  support  the  leg 
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cvonly,  so  as  neitlipr  to  lock  the  saw  nor  snap  and 
•splinter  the  hone.  In  certain  cases  where  the  tissues 
are  damaged  on  one  side  only,  it  may  he  fonnd  advan- 
tageous to  use  the  lateral  flap  method;  in  other  cases, 
however,  it  ought  to  be  avoided. 

r>.  Lister's  Method.— See  under  amputation  of  middle 
and  upper  third  of  thigh  for  description. 

6.  Skin  Flaps. — This  is  hardly  a  separate  method, 
hut  should  be  adopted  in  cases  of  malignant  disease. 
The  flaps  should,  if  possible,  l)e  antero-posterior,  and 
arc  to  be  made  by  dissection,  and  the  other  tissues 
divided  circularly  above  the  diseased  part.  The 
posterior  flap  should  be  raised  first,  otherwise  the 
bli^ediug  from  the  anterior  will  embarrass  the  operator. 

'I'he  method  of  am]mtatiou  liy  double  transfixion  is 
not  usually  adopted  in  the  lower  third  of  the  thigh. 
TIh^  miisnilar  flaps---the  necessary  result  of  this  method 
—tend  to  retract  too  much  and  lead  to  protrusion  of 
the  l)onc;  the  posterior  one  especially  retracts,  as  the 
hamsti'ings  are  cut  so  far  from  their  origin,  and  leave 
a,  gaping  wound  to  bcal  Ijy  granulation.  This  is 
specially  manifested  whtm  the  limb  is  Hexed — the 
position  of  greatest  comfort  to  tlie  patient. 

For  the  structures  divided  see  next  set  of  ampu- 
tations. 

MIDDU'l  .AND  riM'F,!,'  TlliltOS. 
F'or  the  (lillerciii  mcthoils  of  I'i'sl raining  haemorrhage 
iu  amputations  through  tin-  vpiwv  p;ir|,  I.he,  thigh, 
see  amputations  at  the  hi])  joint.  In  amputating  in 
the.-ic  situations  we  must  save  as  much  as  possible,  for 
it  IS  of  more  iinpoilaniM-  (,,,  preserve  the  life  of  om- 
patient  tli;in  to  sccuiv  an  a,rtisti('  stump. 
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1.  Modified   Circular.— By  this  method  we  can 
secure  the  longest  possible  stump  out  of  the  structures 
at  our  disposal.    The  operator  stands  on  the  right 
side  of  the  limb,  and  three  assistants  are  required- 
one  to  support  the  limb  below  the  seat  of  amputation, 
a  second  to  support  the  thigh  and  retract  the  integu- 
ment, and  a  third  to  command  tbe  femoral  artery.  The 
jiatient's  other  leg  is  secured  to  the  leg  of  the  operating 
table,  by  a  clove  hitcb.    The  two  short  skin  flaps  may 
be  taken  from  the  most  convenient  position;  if  it  is 
a  matter  of  choice,  then  make  them  antero-posterior. 
Eetract  the  flaps  of  skin  and  divide  the  muscles,  taking 
care  that  the  posterior  ones  are  divided  at  a  lower  level 
than  the  anterior.    Next  retract  all  the  tissues  and  saw 
the  bone  higher  up.    In  wasted  and  almost  cylindrical 
limbs  the  ordinary  circular  or  'triple  incision'  may  be 
adopted.    In  the  circular  method  the  operator  stands 
on  the  outer  side  of  the  limb.    One  assistant  supports 
the  limb  horizontally,  while  another  encircles  the  limb 
with  both  hands  above  the  seat  of  the  amputation,  and 
retracts  the  integuments,  and,  in  the  living  body,  a 
third  must  compress  the  femoral  artery  against  the 
brim  of  the  pelvis.     In  all  cases  of  thigh  amputations, 
the  patient  is  laid  upon  his  back,  with  his  buttocks 
close  to  the  edge  of  the  table,  the  leg  to  be  amputated 
projecting  horizontally  from  it,  and  the  other  s.>rured 
to  the  leg  of  the  table. 

Double  Flaps  by  Transfixion.— Th.'  ant.'nor  llap 
must  be  equal  in  length  to  two-thirds  of  the  diameter 
nf  the  limb  at  the  point  of  section  of  the  bmie:  the 
posterior  lialf  t-hat  length.  The  assistants  required  are 
tl,e  same  as  in  the  j.revious  operation,  and  the  Surgeon 
stands,  most  conveniently,  on  the  right  side  of  the  hud). 
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Tlio  assistant  standing  opposite!  the  operat(H',  places  tlio 
pahn  of  liis  hand  on  the  posterior  part  of  tlie  tliigli  to 
1)0  aniputatod,  so  as  to  press  np  tlie  soft  parts  and  relax 
tlinsi'.  in  front.  The  operator  then  grasps  and  raises  the 
anterior  strnctures  with  liis  left  hand  and  transfixes  the 
liml)  one  and  a  half  inches  below  tlie  point  wliere  the 
hnnc  is  to  he  sawn,  passes  the  knife  close  in  front  of 
tlie  bone  and  femoral  artery  (below  the  middle  of  the 
thigh),  so  as  to  give  a  broad  flap,  as  nearly  as  possible 
eqnal  to  half  the  dianieter  of  the  limb.  The  knife  is 
again  re-entered  one  iucli  heloir  tlie  point  of  the  first 
transfixion,  lest  the  heel  cross-cut  the  tissnes  at  the 
angle,  and  the  posterior  flap  cut  from  the  l)ack  of  the 
thigh.  The  assistant  then  raises  the  thigh  and  retracts 
the  flaps,  while  the  operator  pre]iares  the  bone  for  the 
saw.  about  an  inch  and  a  half  above  the  base  of  the 
fliips ;  it  is  next  divided,  ■with  all  the  usual  precavitions. 
As  regards  the  vessels  divided  —  (T)  The  femoral 
vessels  at  any  point  beloM-  the  niiddle  of  tlie  thigh  will 
be  found  at  the  iniu'r  side  of  the  posterior  flap  ;  above 
the  inidille  of  tlie  tliigli  they  will  lie  at  the  inner  side 
of  tlie  lidui',  and  at  tiie  upper  part  they  will  be  in  front 
of  the  liMiie.  (2)  The  termination  of  the  deep  femoral, 
towards  the  (iiiler  aspect  of  the  posterior  Hap,  close  1o 
the  liniie.  Ilesides  these  (.">)  perforating,  and  (I) 
niusciihir  branc.hes  may  also  i-eipiiro  ligaturi'.  The 
|iosition  of  th('  femoral  artery  matters  but  little,  pro- 
viiled  the  opei'ator  takes  care,  not  to  Iraiislix  it,  which 
he  is  very  li;i,!)le  l(,  do  ahoiit  the  niidille  of  the  thigh, 
hilt  this  can  be  ;i\-oideil  liy  not  going  too  elose  t,()  tiie 
retiiiii'  on  the  inner  siije,  mid  leaving  Ibe  \csKels  to  be 
diviiled  by  the  i'ireiila,r  incision  ( 1 1  katii ). 

■>•  Lister's  Method.— 'i'he  limh  is  held  as  in  jirevioiis 
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amputations  of  the  thigh,  and  the  Surgeon  stands  on 
tlie  riglit  side  of  the  li)nb  to  be  amputated,  as  by  so 
doing  be  can  better  raise  the  flaps  with  bis  left  band. 
He  tben  makes  two  straight  incisions  through  the  skin 
and  fat,  along  the  lateral  aspects  of  the  liml)  parallel 
with  its  anterior  surface,  and  each  equal  in  length  to 
two-thirds  of  the  diameter  of  the  limb.     At  the  lower 
ends  they  are  united  by  a  transverse  incision  curved 
upwards  at  its  extremities,  where  it  joins  the  longi- 
tudinal ones.     In  this  way  a  square-shaped  flap  is 
formed  with  well  rounded  angles.     The  knife  is  tben 
passed  round  the  back  of  the  thigh  at  an  angle  of 
4.5  degrees  to  the  axis  of  the  hmb,  marking  out  a  short 
posterior  slcin  flap;   the  assistant  then  elevates  the 
limb  and  the  posterior  flap  is  dissected  up  at  once.  I'-y 
making  the  posterior  flap  of  skin  only  there  is  but 
little  danger  of  its  retracting  too  much,  as  it  is  freed 
from  the  hamstring  muscles.    Tlie  anterior  flap  is  next 
raised,  and  at  first  consists  only  of  skin  and  fascia,  but, 
as  the  bone  is  approached,  a  inoderate  amount  of  muscle 
is  included.    The  assistant  now  retracts  the  soft  parts, 
the  knife  is  swept  circularl.y  through  the  muscles  so  as 
to  expose  the  bone  al)out  two  inches  above  the  angle  of 
the  flaps,  where  the  saw  is  applied  and  the  bon.> 
divided  nenuidum  artem. 

In  amputations  through  the  thigh  the  following 
structures  are  divided,  speaking  generally  :—(l)  The 
integumentary  coverings.  (2)  Muscles-(a)  The  qua.l- 
riceps  extensor  cruris,  {b)  savtorius,  (c)  the  adductor 
lono'us,  (d)  the  adductor  magnus,  (c)  the  gra^'ihs, 
(/V\be  hamstrings.  {^)  Vessels-(«)  Femoral  vessels 
about  this  poh,t  these  will  be  found  at  the  inner  side 
.,r  the  pnsterinr  flap),  {b)  the  profunda  vessels  (these 
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will  alsH  lie  fuiind  in  the  posterior  flap,  close  to  the 
posterior  surface  of  the  feinnr),  (c)  the  long  saphenous 
^•(■in.  The  position  of  the  femoral  will  vary  \\\[\\  the 
pnint  of  section;  for,  as  has  already  been  pointed  out, 
the  vessel  as  it  passes  down  the  thigh  gradually  inclines 
from  the  anterior  to  the  posterioi'  aspect  of  the  bone, 
so  that  it  may  lie  found  at  some  parts  in  the  inner  side 
of  the  anterior  flap.  (4)  Nerves — {a)  The  great  sciatic; 
and  also  small  branches  of — (h)  the  obturator,  (c)  the 
anterior  crural,  {<!)  the  small  sciatic,  (e)  the  external 
cutaneous.    (5)  The  femur. 

AiMPUTATIOX  AT  THE  Illi'  .10 [NT. 
.\s  luemorrhage  is  one  of  the  most  serious  dangers  of 
Ihis  operation,  various  measures  are  employed,  or  ha\'c 
been  suggested,  t(j  nvercome  this  dangei'. 

1.  Lister's  or  Pancoast's  Aortic  Tourniquet.  — 

rreviiiusly  tliis  was  the  method  usually  adopted,  but, 
as  T>isi(T  liimsclf  points  out,  it  lias  two  defects — (I) 
On  arf'dimt  of  the  occasional  di'viation  of  the  aorta  tVoui 
its  median  or  almost  median  position,  the  a,djustiiient  of 
the  pad,  and  its  riitentiou  when  adjusted,  is  rendered  a 
dillicult  matter,  and  it  is  a,pt  to  slip  to  one  side,  and  in 
orflrr  to  prevent  Lliis  the  constant  attention  of  a,  very 
trustworthy  a,nd  steaily  assistant  is  reipiired  ;  (2)  The 
Surgeon,  especially  if  inexpei'ii^nced  and  nervous,  is  apt 
to  screw  down  the  ])ad  too  tightly  and  da.mage  tlie 
iiite.stines  anil  jieritoneum  ;  a,  soft,  hollow  sponge  jilaced 
under  the  pad  will  to  a,  certain  I'xtent  ]ire\ cut  this.  ||, 
is  ediiipre.ssiMl  immediaJely  a,lio\c  its  ]al'nrea,tion,  a,  litth' 
:diove  and  lo  I  he  left  of  the  uiuliiliriis,  as  the  aorta, 
hihirnites  a  little  Id  the  left  and  l,oln<r  Hie  umbilicus,  or 
"IT  a  hv'  l  with  the.  hi-hest  pMinl.,  ,,rilic.  diae  rrpf^t.^ 
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•1.  Esmarch's  Elastic  Tourniquet,  applied  to  the 
Aorta.— A  pad  of  suffiuicut  size  is  adapted  over  tlie 
aorta,  a  little  above  tlie  bigliest  points  of  the  iliac  crests, 
and  pressed  down  by  elastic  bands.     To  avoid  circular 
compression  of  the  body,  a  narrow  piece  of  board,  or 
some  sucli  contrivance,  is  placed  transversely  beneatli 
the  back  and  projecting  beyond  the  sides  of  the  body  ; 
lateral  notches  are  made  in  it,  or  hooks  attached  to  it,  at 
a  sufficient  distance  to  protect  the  sides  from  compres- 
sion, and  at  the  same  time  to  serve  to  iix  the  elastic 
liands.     l-:smarch  himself  recommends,  in  absence  of 
any  other  instrument,  the  following  plan  :-A  common 
roller  bandage,  about  two  and  a  half  hiches  ^vide,  and 
eight  yards  long,  is  to  l3e  rolled  round  a  stick  alxnit  the 
thickness  of  the  thumb,  and  nine  inches  long.    The  pad 
thus  formed  is  held  hi  proper  position  Ijy  the  ends  of 
tlie  stick,  wliile  several  turns  of  elastic  bandage  aiv 
passed  round  the  body,  so  as  to  press  it  forcibly  against 
the  spine.     An  assistant  keeps  the  pad  m  proper  posi- 
tion by  means  of  the  stick.    An  onJECTiox  to  tlus  plan 
(and  all  plans)  of  elastic  compression  is  that,  should  the 
patient  vomit  or  cough,  the  forcible  contraction  of  the 
abdominal  muscles  lifts  the  pad  from  the  aorta,  and 
relaxes  the  compression. 

.3    Esmarch's  Elastic  Tourniquet  applied  to  the 
Extreme  Upper  Part  of  the  Thigh.-The  hn,l.  >s 

,iuptied  of  blood  by  vertical  elevation  ior  a  ie^^ 
nnnntes,  and  then  an  elastic  band,  strong  enough  to 

U.,.  whole  strength  of  the  Surgeon  to  streh 
it  Iwicc  its  length,  is  applied.  -V  piece  „!  bandage 
lirst  laid  upon  th.'  middle  of  the  grom  n,  '  ' 

limb,  and  a  similar  piece  placed  behind  well  belo._ 

■  ■  '    the  tube  i.i  to  I'C 


he,  cire 


eat  tvochantcv,  over  «hii 
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wild 


applifd.  TliesL-  arc  to  he  Jicld  by  ;m  assistant, 
tlius  prevents  tlic  liand  from  slijiping  downAvards  over 
tlic  Haps  during  disarticulation.  The  scrotum  being 
held  aside,  tlie  middle  of  the  tube  is  then  placed 
against  the  perinieum,  and  the  ends  pulled  forcibly 
and  crossed  as  high  above  the  trochanter  as  possiljle, 
and  afterwards  carried  round  the  body  immediately 
below  tlie  iliac  crests.  If  the  elastic  band  is  applied 
Hrmly  enough,  it  is  not  iK'cessary  to  have  a  pad  over 
the  arter3^  This  is  the  method  chiefly  to  be  recom- 
mended in  Jordan's  amputation  at  the  hip,  joint  or  its 
Jundifications. 

-f.  Davy's  Lever.— This  is  used  t<j  compress  tlie 
'•"nimoii  iliac  artery,  as  it  lies  in  the  groove  between  the 
last  lumbar  verteljra  and  tlie  jisoas  muscle.  It  is  a 
siiKK.th,  round,  wooden  'lever,'  shaped  like  a  poker,  and 
about  tAvo  feet  long.  T\vo  ounces  of  olive^  oil  are  hrst 
injected,  and  the  lever  is  tiien  passed  into  the  rectum 
•sullicieiitly  fur  to  permit  its  [.oint  to  j.rcss  the  vessel  at 
the  spot  UMMitioiiwl,  wlicu  the  other  end  of  the  lever  is 
carried  towards  the  thigh  ol'  the  opposite  sidr  and  its 
handle  raised,  when  it  acts  as  a,  lever,  the  anus  l,eing 
tlie  fulcrum.  Two  precautions  are  necessary  in  the 
iisi^  of  this  instrument— 0)  ft  must  m.t  he  used  where 
the  (;(;a.ts  of  tint  rectum  are  diseased,  a,s  it  may  easily 
perforate  them  and  lead  to  a  liital  result.  (_')  in  case's 
where  the  meso-rectiim  is  abmjrmally  short  it  may  he 

niipossihle,  without  unnecessary  force,  to  e  pivss'  the 

•ii'tery  on  the  right  side. 

•'•  Digital  Compression  of  the  h moral  a,rtery  as  it 
''^"^  iho-pe,.ti,n.al   eminence.     The  assistant 

^-tands  un  the  ...de  nf    |1„.    p„ii„„|,  ,,„  ,,],„,), 

IS  to  he  ,;onipr,.  ,.c.,|^  ,,iid  grasp,,  a.-,  mur],  ,,r  ||„,  In,,), 
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possible  with  both  hands,  fixhig  the  tips  of  the  fingers 
of  the  one  hand  below  the  adductor  nuiscles,  and  those 
of  the  other  on  the  posterior  border  of  the  great 
trochanter,  Avhile  the  thumbs  are  placed  one  above  the 
other  over  tlie  vessel  as  it  lies  on  the  above  named 
promi]ience  of  bone.  In  the  antero- posterior  flap 
amputation  this  assistant  must  be  prepared  to  follnw 
tlie  knife  into  the  first  incision  and  grasp  the  flap  firmly, 
jso  as  to  compress  the  femoral  artery  l)cforc  the  knife 

cuts  its  way  out. 

1.  Antero-posterior  W'AS^'S,  (long  ante  nor  and  shorter 
posterior  J.— The  patient  must  be  brought  well  forwards 
upon  the  edge  of  the  table,  so  that  the  nates  project 
beyond  it,  and  he  is  further  to  be  steadied  by  strong 
bandages— one  passed  between  the  sound  thigh  and 
the  perintBum  and  attached  to  the  upper  end  of  the 
table  •  another  is  to  be  carried  across  the  pelvis,  to  the 
lower  end,  and  the  sound  lind^  is  to  be  tied  to  the  leg 
of  the  table.    Three  special  assistants  are  required— 
one  has  to  take  charge  of  the  aortic  tourniquet; 
No  two  compresses  the  femoral  artery  against  the  brim 
of  the  pelvis,  and  foUoAVS  the  knife  and  secures  the  artery 
in  the  anterior  flap;  No.  three  takes  charge  ut  the  hmh. 
A  long  amputating  Icnife,  with  a  blade  at  least  twelve 
inches  Ion,-,  is  necessary,  and  it  is  well  to  have  a  pair 
of  lion  forcei)s  and  periosteum  elevators  at  hand,    i  -c 
doubtful  ad^•antages  of  this  method  nve  its  simp  be,  y, 
case,  and  rap,idity  of  performance,  and,  should  the 
patient  snrvive,  a  shapely  stump.     Kormedy  rapidity 
of  execution  was  chielly  trusted  to,  to  dimmish  the  risk 
„r  .hock  and  loss  of  blood.    In  many  cases  the  i^ipidi  > 
was  surprising;  the  late  Piofcssov  Spencc  sta  es  that  he 
ha.  completed  di.articnlat.on  >n  one  ca.e  in  ten.s^ron^^, 
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ill  another  in  iiftoeii  seconds,  and  oven  in  complicated 
cases  in  less  than  thirty  seconds.    The  landmarks  in 
the  operation  are  the  iuher  ischil  and  tlie  anterior 
superb ir  iliac  .<jnne.    In  operating  upon  tlio  rirjlit  leg 
the  operator  should  stand  on  tlie  inner  side  of  the 
limh  ;  while  if  operating  on  tlie  left  he  ought  to  stand 
on  the  n)iter  side— /.e.,  lie  ahvays  stands  on  the  left 
side  of  the  limb  to  be  renroved.    (Jn  the  left  side  the 
knife  is  entered  about  two  hngers'  breadth  below  the 
antei'ior  superior  iliac  spine  (or  almost  midway  between 
it  and  the  great  trochanter),  and  carried  deeply  in  the 
limb,  behind  the  vessels  and  obli(piely  across  tlie  joint, 
and,  if  iiossiblc,  opening  the  capsule,  keeping  the  hnvk 
nf  the  knife  jiamllel  witli  Pnujxtrt's  ligament,  and  briu"-- 
ing  its  point  out  just  in  front  nf  the  tuberosity  of  tlm 
ischium,  or  immediately  below  (as  the  patient  lies  on 
the  operating  table)  tlio  ridge  formed  by  tlie  projecting 
••dge  (,f  Ihe  adductor  lungus,  taking  care  not  to  transhx 
tlu'  scn^tum,  or  th<^  op],osite  thigh,  at  the  same  time. 
If  the  /vV////  leg  is  In  be  removed,  the  point  of  the  knife 
must  be  ent.^red  where  it  comes  out  on  the  loft  side; 
that  is,  it  must  be  ent,ered  just  above,  the  tuberosity  of 
the   ischium  and   brought  out  mi(hvay  bi'twcen  ' the 
anterior  superior  iliac  spine  and  iJi,.  great  trochani.er. 
The  remaining  steps  of  the  operaliini  arc  the  same  as 
the  left  side,    j'-.verything  being  rea,dy,  tlic  assistant 
wh.,    has  charge  of  I  ho   leg,  Jlr,r,  it  '  .s/igti/t;/  an  tin- 
utibnnrn,  ami,  al  Ihr  ..ana-  lnia\  ainlnrls  it  a.  I'i/tic  and 
ralnir,  II  sli.ihthi  linrurdx.    'j'he  knife  is  lh,.n  entered 
iis  already  c.xpla.ined,  and  I  he  aiiLn  ior         c,i|,  .p^yn- 
wardsand  forwards  f,n' ah., ul,  six  ,,r  eight  iiiclies,  taking 
'•are  to  keep  tlic  Ilap  l,road  at  the  point  hy  carrying  the 
knilV  el,,.sc  to  tlie  l,nne  hn'a  coiisi<lerable  di.stancc"  and 
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tlieu  brmgiug  it  out  abruptly  at  the  last;  the  assistant 
must  on  no  account  extend  the  limb  till  the  flap  is  com- 
pletely cut,  and,  further,  the  assistant  .vlio  has  charge 
of  the  anterior  flap  with  the  femoral  artery  must  not 
raise  tlie  flap  at  all  nor  compress  it  laierdhj  till  the 
knife  has  cut  its  way  out.     The  leg  assistant  now 
fuvcMv  ahducU,  extends,  and  rofcdes  the  limb  outwards^ 
"while  the  Surgeon  opens  the  capsule  of  the  joint  wuh 
tlie  point  of  the  knife  and  allows  the  head  to  spring  out 
of  the  cotyloid  cavity,  and  then  divides  the  ligamentmn 
teres.    The  assistant  next  allows  the  leg  to  hang  down- 
wards 80  as  to  bring  the  head  of  the  femur  away  from 
the  cavity  and  put  the  posterior  part  of  the  capsule  on 
tlie  stretch,  wliicli  the  Surgeon  also  divides  .vith  the 
y,nint  of  his  knife.    The  assistant  again  places  tJ,e  hmb 
in  the  extended  position,  in  a  line  iriih  the  bod,,  eend 
rotates  it  welt  in,nn-ds,  so  that  the  great  trochanter  shall 
not  arrest  the  knife.    The  operator  then  makes  the 
posterior  flap  by  carrying  tlie  knife  dcnviiwards  aud 
Lckwards,  forming  a  flap  about  four  inches  in  le  ig  h 
or  about  half  the  length  of  the  anterior.    1  he  ar  iie. 
in  the  posterior  flap  (gluteal  and  sciatic)  o  ten  bleed 
freely  and  should  be  at  once  compressed  by  dry  sponge, 
and  tied  flrst,  provided  the  assistant  who  has  charge  of 
the  femoral  artery  has  a  go,>d  hold  and  is  ; 
Mr  I-lEAT.i  advises  the  operator  to  .stand  on  the  ,>«^. 
the  hmb  in  all  cases.    His  obieetions  to  raii. 
lixino-  the  ,vV/Anegfrom  the  nnior  side  are-  1)  ii>e 
U:;;r  of  p;^hu>g  the  kuife  ihrough  the  obinra^n 
ta^neu  inlo  the  pelvis  ;  (2)  he 
..avoflh.  assistant  who  u,anipulates  the  innb  ) 
,,es  of  being  bespaltcvd  wirti  b -od.  and 
luityof  intercepting  th,.  view  of  bystanders. 
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•2.  Single  Anterior  Flap.— A  sinok,  autorior  llap 
cut  as  in  the  last  operation,  eight  or  ten  inches  long ; 
the  aljsence  of  a  posterior  flap  favours  drainage.  The 
different  positions  and  manipulations  are  exactly  the 
same  as  in  the  previous  operation,  only  the  knife  is 
carried  straight  bac]o\-ards  witliout  making  a  iiosterior 
I  lap. 

■•i.  Lateral  Flaps.— Tlie  external  flap  is  raised  by 
dissection;  tlie  internal  is  cut  by  tran,sfixion  The 
angle.s  where  the  Haps  meet  are— in  frovt,  the  centre  of 
tl.H  giTun,  just  external  to  the  femoral  vessels;  bejriud 
just  in  front  of  the  tuberosity  of  the  ischium.  Before 
makiug  the  flaps  tlie  skin  sliould  be  pnlled  ^^■rU  ujiward. 
and  th,.y  should  l,e  about  three  indies  in  lengtli  or  more' 
the  external  „ne  reaching  to  a  point  al)out  a  hands- 
breadth  below  the  great  tmclianter.    The  external  one 
IS  then  disse.'ted  upward.s  to  the  level  of  the  upper 
l)order  of  the  great  trochanter,  when  tlie  bone  is  di. 
artietdated  and  the  knife  inserted  into  the  anterior 
angl,.  passed  haekwards  elos,.  to  the  inn,.r  side  of  the 
iieck  nf  the  femur,  and  bnaight  „ut  at  the  posteri,,r 
angl.',  and  a,  liap,  e,p,al  in  length  to  the  external,  formed 
I  lie  vertical  ,nc,sion  favours  drainage,  but  it  also  favours 
uuKK.nlatio,,  of  tl,e.  diselnuges  ami  wo„nd  with  ...enns 
trom  the  geudal  an.l  anal  passages.    Anotlnu'  adv.-i'^ita-e 
■s  that  the  v,.ssels  are  c„t  last-tlie  external  ],rlu,- 
'"-1  '^l"  tl"'  Inme  disarticulated  hefore 
"■■'1'       niade.      In  disarticulatin,^  foreibK- 
ll-li'Hh.     The  position  of  the  Inn],  durinn-  tl,e 
ZT^l"  .'■'■^""''''"^  "ntero-posterior  lla,,  n.Hhod 

«'      log  beuig  held  with  the  huttocks  projecting  l,eyo„d' 
'"l'-^-'^  "f  llic  tal,l,.,  an.l  the  slight  -liinuvnces  in  11,.. 
'"an.j.nlations  will  r..adily  suggest  tl„.ms..l vs      F„r  tl,,. 
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inner  flap  a  transiixiou  knife  with  a  blade  a  foot  long  is 
employed,  for  the  external,  a  shorter  one  may  be  used. 

4.  Skin  Flaps. — As  in  otlier  cases  of  malignant  disease 
of  joints,  this  method  may  also  be  adopted  at  the  hip. 
Make  the  skin  flap  sufficiently  long  as  the  skin  is  very 
contractile,— six  to  eight  inches  both  front  and  back. 
The  great  ol:),iection  to  this  plan  is  tliat  all  the  irregu- 
larities have'to  fill  up  by  tedious  granulation,  and  may 
not  be  thoroughly  healed  for  years. 

5.  Furneaux  Jordan's  Amputation.— The  soundness 
of  the  principles  of  tliis  method  has  already  been  fuUy 
demonstrated  in  practice,  and  at  the  present  time  tlie 
whole  question  of  amputation  at  tbe  hi]i  joint  has  been 
revolutionised.     The  days  of  the  old  classical  flap 
methods  are  nvunbere.l.     ]:lut  in  the  case  of  mahgnant 
disease  with  infiltration   of  the  soft  parts  Joedan's 
method  cannot  be  adopted,  and  skin  flaps  must  be 
used  instead.     Tlie  principles  of  the  method  are— 
(1)  To  enucleate  the  femur  by  an  incision  through  a 
part  where  it  is  most  thinly  covered  by  soft  textures, 
and  where  the  blood  vessels  are  small  and  few.    (2)  To 
cut  across  the  limb  where  it  is  smaller  and  further 
removed  from  the  trunk  and  to  interfere  as  little  as 
possible  with   the   bulky  soft  parts  at   the  v^wr 

inmr  varf  of  the  thigh,  luther  tbe  one  or 
the  other  of  these  two  steps  may  b.'  don.'  hrst-thnt 
is  we  may  either  divide  tlie  soft  parts  .■irculavly 
low  down  the  thigh,  and  then  dissect  out  the  l>onc 
throuc^h  a  long  incision  on  the  outer  a.spect  .  of  the 
limb  "or  else  dislodge  the  head  of  the  fc-mur  first  irom 
the  "acetabulum,  separate  the  shaft  from  the  soft  part, 
and  cut  across  the  soft  parts  last  and  low  d.nvn-- 
■ain-  to  the  taste  of  the  operator.     Probably  the 
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best  way  is  to  divide  the  soft  parts  and  bone  circular!}- 
low  down,  then  tie  all  the  vessels,  turn  the  patient 
over  to  tlie  sound  side,  and  remove  the  head  and 
upper  part  of  tlie  shaft  of  the  femur  through  tlie 
vertical  incision  on  the  outer  aspect  of  the  limb.  In 
this  case  the  leg  is  held  projecting  from  the  buttock 
over  the  edge  of  the  table,  slightly  flexed  or  liorizontal. 
Another  assistant  pulls  the  integuments  well  upwards, 
while  the  .Surgeon  encircles  the  lim1i  by  one  sweep  of 
the  knife  through  the  skin,  fat,  and  fascia;  the  skin 
and  fat  are  then  dissected  upwards  a  little  Avay,  and 
the  muscles  divided  by  anotlier  circular  sweep  of  the 
knife  doAvn  to  tlie  bone,  which  is  sawn  on  a  level  witli 
the  muscles.     All  the  vessels  are  thmi  secured,  the 
patient  turned  over  to  the  sound  side,  tlie  bone  dis- 
articulated  and   dissected   out   througli   the  vertical 
incision.     As  lliis  operation  is  usually  performed  for 
late  lii])  tli.-sease,  the  disarticulation,  as  a  Jide,  is  casv. 
ftlinuld,  liowevci',  any  dilliculty  be  experienced  the 
bone  should  be  addncte.l  to  the  greatest  possible  extent 
^in.l   the  gi'cat  trochanter  seized  with  a,  paii'  nf  lion 
lorceiis  and  dragged  forcibly  outwards. 

In  the  other  ca.sc  the  patient  is  at  oiLce  turned  to  the 
•sound  sirle,  and  a  free  vertical  incision  is  made  along 
the  outer  side  of  the  thigli  from  tlie  top  of  tlie  great 
troehanbu',  six  inches  or  more  in  length.  Dislodge  the 
liead  of  the  femur,  a.nd  then  .sej.arate  the  ui>pei'  part  of 
the  shaft  from  the  soft  structures  by  a,  few  longitudinal 
strokes  of  the  knife,  the  edg(!  of  which  mu.st  be  kept 
close  to  th(!  bone  ;  the  bone  is  thus  cleared  as  far  as 
limy  In;  deemed  nece.s.sa,ry.  It  is  next  replaced  in  its 
bed  till  the  soft  parts  are  divided  at  any  level  tliought 
desirable  by  cir-Milar  sweeps  lirst  llirough  the  .skin  and 
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then  the  muscles ;  then  secure  all  the  lileedmg  vessels, 
and  closely  stitch  up  the  lower  part  of  the  wound  and 
insert  a  drainage  tube  at  the  lower  and  outer  angle. 
It  is  always  advisable  to  save  the  periosteum  if  possible, 
so  that  the  muscles  may  still  retain  their  attachment, 
and  besides,  a  central  rod  of  bone  may  be  produced, 
Avhich  will  render  the  stump  firm,  and  give  tlie  patient 
some  amount  of  control  over  an  artificial  limb.    It  must 
be  remembered,  however,  that  in  the  later  stages  of  hip 
disease  the  periosteal  lipeniorrhage  may  be  free  and 
difficult  to  check.     There  is  no  doubt  that  -Jordan's 
amputation  is  very  much  more  difficult  and  tedious  than 
the  old  autero-posterior  flaps  by  transfixion  ;  but  this  is 
of  little  moment  when  one  considers  the  increased 
safety.    iVs  performed  in  the  way  above  described,  there 
is  sometimes  a  little  difficulty  in  making  the  skin  sur- 
faces meet  neatly  over  the  muscles,  and  espcciaUy  at  the 
poiiit  where  the  vertical  incision  joins  the  circular,  where 
two  sharp  corners  are  formed.    Instead  of  dividing  the 
skin  circularly,  could  it  not  be  divided  after  the  manner 
of  the  'mudified  circular'  metho.l,  the  skin  flaps  liemg 
hdernal  and  cderncd,  and  the  internal  at  least  twice  as 
long  as  the  external,  and  that  the  vertical  incision 
should  not  be  prolonged  to  the  apex  of  the  external 
flap  (Fig.  20),  but  stop  two  or  more  inches  short  of 
that  point  1    The  lower  end  of  the  bone  c.nild  easily  be 
ireed  by  a  circular  sweep  of  a  sharp-pointed,  .straight 
bistoury,  carried  parallel  with  its  shaft,  or  shelled  out 
by  a  periosteum  elevator  without  prolonging  tbe  incision 
to  the  apex  of  the  flap;  and  besides  the  skin  is  retracted 
for  one  or  two  inches  before  the  muscles  and  bone  arc 
divided.    The  skin  Haps  are  first  mad(>  and  i^etracted 
one  to  two  inches,  the  muscles  and  bone  are  then 
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divided  circularly,  and  ;dl  llie  vessels  tied;  the  jJatieid 
is  then  turned  over  to  the  sound  side,  the  head  of  the 
femur  dislodged  and  dissected  out  through  the  vertical 
incision.  The  large  internal- flap  is  folded  over  the  end 
of  the  stump  to  meet  the  external  ;  the  "wiiund  can  thus 


more  easily  be  kept  aseptic,  imd  tlie  hi'iilgi'  of  skin  will 
simplify  apiKjsiiion  of  tlie  edges,  ;uid  liind  the  larg(; 
muscidar  masses  together,  espe('ially  tlmse  Iho  vppcr 
(iiul  i/niir  jiarl  nf  flir  ///iij/i,  which  ai'c  ji|it  In  fall  ajiart 
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and  increase  Tory  consideraHy  tlie  surface  oi'tlio  wouml 
(Fig.  20),  so  that  instead  of  being  Ic^s  than  in  the  fiap 
nrethod  it  is  actually  greater. 

The  advantages  of  Jordan's  raethoil  are— (1)  the 
cut  surface  is  less;  (2)  the  large  nerves  are  cut  further 
from  the  trunk;  (3)  shoclc  is  immensely  diminished; 
(4)  it  can  be  kept  aseptic,  as  the  wounded  surface  is 
further  from  the  rectal  and  urinary  passages;  (5)  union 
should  be  more  rapid;  (6)  it  may  be  done  subperioste- 
ally;  (7)  there  is  no  need  for  hurry  on  account  of  any 
danger  from  hajmorrhage;  (8)  the  vessels  are  cut  trans- 
versely, and  not  obliquely  as  in  the  flap  methods;  (9) 
the  stump  is  much  longer  than  in  the  ordinary  flap 
operations,  and  it  is  more  easy  tlicreforc  to  fit  an  artificial 
liml)  to  it;  and,sliould  tlie  subperiosteal  plan  lie  adopted, 
the  stump  is  firm  and  the  patient  M-ill  possess  a  con- 
siderable amount  of  poAver  over  the  artificial  sulistitutc; 
(10)  in  cases  of  doubt  tbe  Surgeon  can  make  the  vertical 
part  of  tlie  incision  first,  examine  the  joint,  and,  if  too 
bad  for  excision,  convert  it  into  a  'JoiiDAN,"  just  as  m 
SpejsCE  at  the  shoulder,  and  Cakukx  at  the  knee  joint. 
The  only  disadvantage  is  that  it  is  mine  dilllcult  and 
tedious  to  perform  than  the  ordinary  Hap  amputation. 

In  Mr  Beck's  hands  the  method  assumes  the  form  of 
the  oval  or  '  HACKET-SHArEU '  amjintation,  Avhieh  lie 
performs  thus:— The  patient  is  placed  on  liis  sound  side 
with  his  hips  close  to  the  edge  of  the  table;  tlie  sound 
thigh  is  to  l)e  flexed  as  far  as  possible,  and  secured^  in 
tha't  position  by  two  bandages,  one  attached  to  the  thigh 
immediately  above  the  knee  with  a  clove  hitch,  the  two 
ends  of  Avh'ich  are  passed  round  the  patient's  neck,  and 
under  the  arm  of  the  same  sidi-,  and  firmly  knotted; 
this  maintains  the  Hexed  pnsili.m  and  steadies  Ihe  Inink. 
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Tliu  ollirr  is  alsu  passed  round  the  suund  tliigh  and 
secured  to  the  leg  of  the  tabic  beneath  the  patient's 
lieail,  in  order  to  prevent  him  slipping  down  during  the 
nperation.    Secured  thus  his  Ijody  is  further  steadied  by 
an  assistant  placed  opposite  the  shoulders;  anotlior 
assistant  has  charge  of  the  thigh,  whicli  he  grasps  above 
tlie  knee  and  holds  slightly  adducted,  and  a  third, 
standing  opposite  the  Surgeon,  has  to  grasp  the  femoral 
artery  by  thrusting  his  hand  into  the  wound  and  securing 
it  between  his  fingers  and  thumb  Ijefore  it  is  divided. 
The  Surgeon  stands  behind  for  the  right  thigh,  ami  in 
front  fur  tlie  left,  so  as  to  grasp  tlie  flaps  witli  his  left 
hand;  he  should  further  be  provided  witli  a  moderate- 
sized  ainputating  knife,  tlie  blade  being  about  six  inches 
long.     On  the  rUjht  side  tlie  incision  is  commenced 
aliout  two  inches  above  tin'  great  trochanter,  and  carried 
ilown  to  the  bone  and  almig  the  shaft  for  six  or  seven 
im-lii's  jjclow  tlie  trochanter,  and  at   this  poijit  the 
incisioi:  isinade  tu  bifureide  passing  res[iectively forwards 
iuid  backwarils  Inp  about  two  iuches,  su  as  to  uiark  lln' 
point  wlierr,  Hk;  ',,va!'  is  to  sinroiind  tlic  tliigli.  'Ww 
assistant  now  aliduids  the.  limb,  and  tlie  ojierator  pnslies 
liis  tlinral)  into  the  slit  made  in  iJie  two  smaller  glutei, 
which  he  stretches,  ami  witli  tJic  point  of  the  knife  he 
sepa,rates  the  muscles  from  the  trochanter  ami  u]iper 
part  of  the  femur,  (irst  in  fnmt  ami  (hen  behind.  'I'lic 
assistant  ii(;xt  forcibly  adducts  the  liiiil),  and  at  the 
«(niH'  time  tia't^s  to  lift  the  head  of  the  femur  ••ul,  of  its 
sockf^t,  by  jilacing  oni>  of  his  h.ands  i.n  Mie  inner  side  of 
the  thigh,  as  high  up  as  possiltle.     'I'lie  Siii'geou  Ifien 
opens  tlu!  Joint  by  making  a,  free  cut  in  the  line  of  LIk; 
first  incision,  so  as  to  slit  open  llie  .apside  and  divide 
the  e,,|\loi,|  ligaiiHMil,  and  then  rai  lies  llie  knife  aloie- 
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the  pustcrior  iittaclimeiit  of  tlie  capsnlo.    The  head  of 
tJio  Ijone  shouhl  now  spring  ont  of  its  socket,  but  if  not 
it  may  he  dragged  out  by  seizing  the  great  trochanter 
with  a  p;dr  of  lion  forceps;  tlie  round  ligament  is  next 
divided.    The  anterior  part  of  the  capsule  is  then  cut. 
the  knife  passed  over  the  head  of  the  bone,  and  the 
assistant  then  grasps  the  trochanter  and  pulls  the  bone 
forcibly  out  of  the  wound,  while  the  operator  holds  the 
soft  parts  out  ni  the  way  with  his  left  hand,  and  passes 
his  knife  alont?  the  inner  side  of  the  femur,  freeing  the 
bone  from  the  soft  parts  as  low  as  required.    All  this 
time  the  limb  must  be  in  a  position  of  extreme  adduc- 
tion.   W'hen  the  bone  is  cleared  as  far  as  necessary,  it 
is  replaced  in  its  bed,  and  the  limb  brought  into  a 
straight  line  with  the  trunk,  a,nd  the  Surgeon  completes 
the  skin  oval  and  dissects  up  the  skin,  fat  and  fascia, 
for  two  or  more  inches,  especially  in  very  muscular 
liml)S ;  another  assistant  then  places  his  hand  in  the 
wound  and  grasps  the  femoral  artery,  while  the  luuscles 
are  divided  and  the  leg  removed.    If  preferred,  the  shin 
oval  may  be  completed  and  dissected  up  the  necessary 
distance,  before  the  head  of  the  bone  is  dislodgeil.    ( hi 
the  left  side  the  only  difference  in  the  operation  is,  that 
the  straight  incision  is  made  from  below  upwards. 

Tn  amputations  through  the  hi]i  joint  the  following 
is  a  list  of  the  chief  structures  divided— (1)  Tiie 
integumentary  coverings.  (2)  Muscles— (-/)  rectineus, 
{h)  the  three  adductors,  ('•)  tlie  gracilis,  (</)  the 
sartorius,  the  tensor  fasciiB  hnnoris,  (,/')  tlu>  upper 
part  of  the  quadriceps  extensor  cruris,  (;?)  the  obturator 
internus  and  the  two  gemelli,  (li)  the  obturator  c-xlernus, 
(/)  the  pyrifnrmis,  (./)  the  tliree  hamstrings  (the  biceps, 
s.Miii  Inidinosus,  and  the  senii-membranosus),  (/,•)  t)ie 
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three  glutei  muscles.  (/)  the  qnadratiis  femoris,  (in)  tlic 
psoas  and  ihacus.  (3)  Vessels — («)  The  long  saphenous 
vi'in,  (A)  the  femoral  vessels  (in  the  anterior  flap), 
((-•)  the  sciatic  vessels,  {il)  the  gluteal  vessels  (tlie 
gluteal  and  sciatic  vessels  are  found  in  the  posterior 
Hup).  (4)  Nerves — {(C)  Brandies  of  the  anterior  crural, 
{h)  branches  of  the  obturator,  {c)  the  great  sciatic, 
C(/)  the  small  sciatic,  (e)  the  external  cutaneous,  (/) 
branches  of  tlie  superior  gluteal.  (.5)  Ligaments — 
(o)  The  capsular  ligament,  \h)  the  ligamentuni  teres, 
(c)  the  ilio-femoral  band. 
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CHAPTER  XVIII. 

EXCISION  OF  JOINTS. 

I.  Excision  may  be  required  for  (1)  Injury,  kul 
compound  dislocations,  fractures  into  joints,  more 
especially  gun-sliot  injuries  of  tlie  head  of  tlie  humerus, 
hones  of  the  elhow  joint,  and  head  of  femur.  (2)  For 
disease  of  various  kinds— (r/)  To  remove  flie  ili.<r-u^(»]  part 
in  cases  avIku'c  amputation  is  not  justiiiahlr,  as  in  some 
cases  of  hi]i  joint  disease,  and  di.sease  of  the  tempi  iro- 
maxiUary  articulation.  {h)  To  HA'  Avhere  tlu^ 
patient  is  heing  exhausted  hy  the  discharge  and  pain, 
and  unless  relieved  will  prohahly  die.  ('•)  :Merely  to 
expedite  recoveiy  and  save  the  palieni  mnnths  nv 
years  of  suffering.  (3)  For  the  results  of  disease  or  injury, 
as  in  osseous  ankylosis  f.f  tlic  elhnv,  nr  of  the  knee 
joint  in  a  bad  position. 

II.  Tlie  Objects  aimed  at  are— (1)  Complete  removal 
of  the  diseased  part.  (2)  To  leave  a  useful  limb  ;  in 
the  upper  extremity  hy  securing  mohility,  in  the  low  er 
by  procuring  ankylosis,  in  order  to  give  a  irrm  basis  of 
support.  This  is  subject  to  occasional  variation  to  suit 
tlie  special  occupation  of  the  individual,  c.f/.,  a  house 
painter  re.piiring  his  arm  fixed  in  the  straight  position, 
a  turner  his  knee  fixed  at  a  right  angle,  so  as  to  allow 
him  to  work  the  treadle  (Bkvant). 

III.  Excision  'vr.</^--  Incision.- In  cases  where  there 
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Is  no  o\ ideiiro  of  diseaso  of  t]je  Ijoiio,  liui  tlio  joint  is 
full  of  pus,  tlien  a  free  incision  and  drainage  is  tho, 
pi'opor  course  ;  tliis  relieves  tension  and  ruaj^  cure  tiio 
disease,  but,  of  course,  leaves  a  stiff  joint.  Sometimes 
incision,  and  scrajiin^'  a^vay  the  diseased  textures  Avitli  a 
sharp  spoon,  and  insufllation  of  iodoform,  and  tliorough 
drainage,  and  strict  antiseptic  dressing,  may  give  a  very 
good  result,  pjj..  in  the  ankle  joint. 

IV.  Excision  rersns  Expectancy. —  (1)  C'onsider  the 
jMissjhility  of  natural  cure.  A  large  and  important 
j'oint  ought  not  to  be  rashly  excised  if  sucli  a  possibility 
exists.  It  is  especially  advisable  to  Avait,  in  the  upper 
classes,  who  can  jirocure  all  the  benefits  of  the  best 
medical  skill  and  attendance,  good  food  and  good 
nursing  :  with  hospital  patients,  liowever,  the  case  is 
(liHerent,  and  probably  excision  will  prove  the  kindest 
and  best  treatment.  It  is  also  advisable  to  wait  in 
rases  where  the  disease  is  Jur.ul  and  the  general  health 
gooil.  (2)  ( 'onsider  the  possible  residt  of  a  natural 
cure.  Tlie  great  drawback  to  the  'expectant'  plan  is 
the  prolonged  course  of  the  disease,  ]jerhaps  for  months 
or  years,  and  often  at  the  end  of  that  time  the  jiatient 
is  little  bi'tter,  or  even  woi'se,  than  had  an  operation 
l)eeii  ])erfoi'nied  and  from  which  he  would  probably 
lia\-e  recovered  in  a  few  weeks.  I  fence  we  must  cair- 
fully  jilace  befor(!  tlu;  ])atient  the  two  ])ossiblo  alLer- 
nntives — sjieeily  cure  but  with  the  risk  of  the  operation, 
o]ipose(l  to  prolonged  illness  and  risk  of  exhaustion  and 
in  tlie  end  a  useless  lindi.  in  llir'  case,  however,  of 
tlie  wrist  joint  the  cast!  is  a  lillle  dilfi Tent  (see  excision 
ol'  wrist). 

N'.  Excision  /v-r.-'/.s-  Amputation.  —  (I)  77/c  r,mi 
jKiriiliri'  n.</:  <tj       tint  aprvnl lav^.  -  -l''xeision  makes  ;i 
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larger  wound,  and  ilieroforo  a  greater  strain  on  tlio 
constitution  and  a  larger  surface  for  septic  absorption ; 
lience  in  advanced  disease  of  the  joint  with  ahscesses 
around  it,  and  discharging  sinuses,  it  is  better  to 
amputate  as  it  would  be  a  diificult  matter  to  make  and 
keep  the  wound  aseptic.     (2)  As  regards  ihe  joint 
affected,  and  the  advantages  of  the  limb  left,  over  an 
artificial  substitute.    Excision  is  safer  than  amputation 
at  the  shoulder;  at  the  elhoio,  the  danger  is  nearly 
e([ual,  but  the  probability  of  saving  a  useful  arm  and 
liand  tiirows  the  weight  on  the  side  of  excision.  So 
also  at  the  u-rist,  excision  is  to  be  preferred  to  amputa- 
tion.   At  the  tiij),  excision  is  very  much  safer  ;  at  the 
knee,    excision  was   formerly  more   dangerous  tlian 
amputation,  ljut  thorough  drainage  with  tlie  present 
antiseptic  methods  of  treating  wounds  ha^-e  done  much 
to  lessen  the  mortality.     At  the  cmlde,  amputation 
(Syme's)  is  a  less  severe  operation,  and  will  probably 
give  the  most  satisfactory  result  in  every  way.  Hence 
excision  of  the  ankle  is  but  rarely  performed,  except  of 
course  in  cases  of  injury,  where  the  broken  fragments 
may  l)e  removed,  the  joint  -rendered  thoroughly  aseptic, 
and  the  rest  left  to  nature.     Tn  the  upper  extremity 
therefore  usually  excise,  using  every  possible  endeavoTir 
to  preserve  a  movable  elbow,  wrist,  and  thumb ;  in 
the  hip,  wait,  or  if  that  is  not  advisable,  excision  is 
immensely  preferaljle  to  amputation.     Pnit  sometimes 
amputation  is  necessary  in  the  case  of  ])rol(inged  and 
exhausting  disease  to  give  the  patient  a  chance  for  his 
life,  and  the  present  improved  method  of  amputating 
tlie  hip  joint  has  robbed  that  operation  of  mai\y  of  its 
f( irmei'  most  serious  risks.    (3)  As  r<'<ji(yds  ilie  disease— 
]-:xcisi<m  should  never  be  performed  for  malignant 
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iliseaso,  nov  in  advaiieod  cases  of  gelatinous  Llegcnera- 
ticii,  with  abscesses  round  tlio  joint  and  pus  ljurrowing 
H[i  and  down  the  limb.  It  sliould  not  be  done  either 
in  the  acute  stages  of  the  disease;  in  such  a  case 
rather  trust  to  a  free  incision  Avith  antiseptic  precau- 
tions and  drainage.  It  is  cliiefl}^  indicated  in  disease 
of  tlie  cartilage,  and  limited  disease  of  the  bone. 
'The  most  appropriate  cases  for  the  excision  of  joints 
are  those  of  chronic  disease  of  all  the  tissues  (white 
.<iretliiifi ),  in  A\diich  the  bones  are  probably  not  affected 
to  any  great  depth '  (Holjies).  It  has  Ijeen  occasionally 
perf(3rmed  for  chronic  rheumatic  arthritis ;  but  in  this 
disease,  to  say  tlie  least,  it  is  not  a  necemiri/  operation, 
in  the  sense  of  saving  life,  and  it  should  not  therefore 
be  pivssed  upon  the  patieiit,  and  besides  it  is  rare  to 
lind  a  sii/gle  joint  affected  with  this  disease.  It  is  also 
performed  for  cario-necrosis  of  the  articular  ends  of 
bones,  but  the  loose  part  may  simply  be  removed  and 
tlie  joint  left  to  aidcylose,  except  in  the  case  of  the 
(dbow  where  ankylosis  is  olijeotionable.  In  ditiuse 
carii'S  of  the  hip  wait,  even  though  slow,  unless  other 
indications  [)oint  towards  excision  or  amputation. 
"When  the  soft  strm-tuivs  oidy,  mund  the  joint  are 
Mffeeted  excision  is  very  I'arely  i'e(piired,  as  a,  useful 
limli  will  probably  i-esull,  witliout  ojieratiun  of  any 
kind,.  (1^)  As  rcijiirilx  llir  ijoimd  lo-otlli  and  soriot 
pdsif.'um  nf  llif  iHilii'iil,  ill  reference,  to  the  eomparativo 
risk  of  a  long  or  short  after  treatment;  wliellier  or  not 
he  is  worn  out  by  e\haiisl,ing  disease.  ;iiid  also  if  five 
from  e, institutional  taint  siieb  as  struina,  syphilis,  ,Vc. 
Consider  also  the  facilities  for  after  trea.tment  and  Ihe 
Mini'  and  attention  re<[nired  ;  the  kiKie  j'oini,  |br 
example,  will  ivipiire  great  care  and  I'epnse  For  many 
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:noiitlis;   also  the  tuiuperaiiicMit,  wlu-ther  irrilablc  oi' 
otherwise. 

VI.    A  Typical  Case.  — Where  the  Surgeon  may 
reasonably  hope  for  a  successful  result,  niay  be  regarded 
as  something  like  the  following  :— (1)  TU  diseme  slwuJd 
he  limifed ;  this  is  especially  necessary  in  the  lo^yer 
exti-emity,  as  removal  of  a  considerable  portion  of  the 
liones  here  would  render  the  limb  less  useful,  or  alto- 
gether useless,  and  would  entail  a  severe  operation. 
Further,  in  young  persons,  unless  the  disease  is  limited 
tlie  epijihysis  will  be  interfered  with  and  result  in  arrest 
of  development  of  the  limb.    In  the  upper  extremity, 
liowever,  length  and  .strength  are  of  less  consequence. 
(2)        jmtieiif  sliovid  he  romfifufiunaVy  liealflnj,  not 
worn  o\it  by  cachectic  conditions  of  any  kind,  or  waxy 
disease  of  internal  organs.      I'nder  these  conditions 
amputation   would  be  safer.      (3)  The  jniid  aferfiou 
s/toitJd  he  the  re--^/df  of  arcidenf,  and  not  due  to  co]i- 
stitutional  taint.     (4)  The  disease  shnidd  he  rhrouir. 
1  )isease  should  not  lie  interfered  with  during  the  acute 
stage,  because  (o)  one  cannot  foretell  the  probable 
nat!n'al  result  as  the  disease  subsides.    It  is  possible 
that  as  useful  a  limb  will  be  left  by  nature  as  the 
Surgeon  could  liope  to  obtain  by  excision  ;  secure 
absolute  rest,  drain  if  necessary,  keep  in  pro])er  position 
for  ankylosis,  and  wait.     {h)  Another  objection  t.> 
operation  during  the  acute  stage  is  the  risk  of  settmg 
up  septic  inflammation  of  the  nuKlullary  cavity,  or 
cancelli,  with  the  usual  results  of  osteo-phlebitis,  throm- 
bosis, septic  emliolism,  i.ya^mia,  and  death,    (a)^  The 
.nft  parfs  arnnnd  Ihe  juiul  shoidd  l>e  limHIni.  They 
should  not,  for  example,  be  permeated  hy  dischargnig 
sinuses.     Should  Ihev   l.r  niuch  infdtrated  and  dis- 
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organised  it  woiikl  be  useless  to  hope  for  licaling  of  tijn 
wound ;  this  lias  especially  to  be  considered  in  the  case 
rif  the  knee  and  ankle.     In  other  cases,  the  elbow,  fur 
'■xainple,  the  incision  nia\'  be  made  so  as  to  include  the 
ditterent  sinuses  even  though  not  made  in  the  orthodox 
r'fisition  and  direction  ;  sometimes  also  the  sinuses  may 
l)e  used  as  drainage  apertures,  after  freely  scraping  them 
with  a  sharp  sponn  and  brushing  them  with  a  solution 
nf  zinc  chloride  (20  to  40  grains  to  the  (iz.),  ,,r  some 
"ther  antisei)tic.    ((3)  The  ijaHeut  mtixf  not  be  foo  ymniij 
"/•  t<<,>  old.     The  UKist  suitable  age  is  from  20  to  30. 
If  t..n  y(iung,  even  though  other  conditions  are  favour- 
able, the  epiphysis  might  suffer,  and  th(^  development  of 
the  lind)  be  arrested  to  a  great  extent  in  consequence, 
as  it  is  at  this  part  that  the  development  of  tlie  bone  in 
length  is  mainly  dependent.     In  reference  to  this,  Mr 
Humphrey  lias  p.a'nted  nut  that  all  epiiihyses  are  not  of 
'■<pial  im],nrta,nr,.  :  he  states  thai  the  upper  ejiiphysis  of 
the  humerus  and  tibia,  and  the  Inwer  epiphysis  of  the 
h'mur  and  radius  are  the  most  important  as  regards  the 

.L^rowth    in  length  nf  the  respeetive  limbs.        If  tnn  old 

the  patients  eoiistitntiiin  is  unalile  to  bear  nj)  againsi 

««-V''nty  of  tl  pe,rati(in  and  the  i^rotracted  con- 

vales<..nre.  (7)  The  Surgeon  should  have  pmper  means 
at  his  dis|H,sa,l /o,-  afl.T  I rr,il nu'til ,  and  a  ivstFul,  tnist- 
tnl,  lin|(eflll  paiient. 

VIJ.  In  Performing  the  Operation.— ( I )  Make  ih.. 

paralhil  with  the  axis  nf  the  limb,  so  I  hat  the 
'■I';;l'l'nx  will  II,, I  iidrriVre  with  the  liinV,>ni.Mlts  ,,f  the 
.joint  afterwards  ;  again,  by  making  iJie  incision  thus, 
we  will  usually  av.iid  ,li\  iding  inqMUiant  structures,  as 
blood  vessels.  ii,.ncs,  niel  I, .minus.  At  the  .same  time 
the   mcisinii   mn^t    l,e   snllicienl  1  \    /jw    in  expose  lb,. 
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]iarts  to  be  removed.     hi  cases  wliere  ii  uiovable  joint 
is  the  object,  division  of  muscles  and  tendons  must  be 
avoided  as  far  as  possible.    (2)  Remove  as  littU  uf  tlip 
bone  a-<  j^w.w/ft/t',  consistent  with  the  object  in  view. 
The  gouge  may  be  used  to  scoop  out  carious  cavities,  ui 
preference  to  makmg  a  complete  transverse  section  of 
the  bone  again.    At  the  same  time,  if  too  little  l»me  be 
removed  hi  the  case  of  the  elbow  johit,  the  risk  of  bony 
ankylosis  is  very  great  (Bpence).     13ut  in  the  case  of 
the  knee  joint,  where  the  object  is  ankylosis  with  tlie 
least  possible  amount  of  shortening,  then  remove  as 
little  as  possible.     (3)  In  cases  Avhere  a  movable  joint 
is  the  object  mve  the  periwtenin  (Did  capnule  of  the 
joint,  provided  they  are  healthy.     (4)  In  cases  nf 
'pulpy  disease'  of  the   synovial  membrane  all  the 
diseased  textures  must  be  carefully  ..rraped  aimi  with 
a  sharp  spoon,  and  all  sinuses  must  be  very  freely 
scraped  and  asepticised  and  provision  made  for  thorougl. 
drainage,  and  the  whole  dressed  with  strict  autisepti-' 
precautions.     (5)  The  >^perlal  .^plinh  and  attention  to 
procure  movement  or  absolute  rigidity  will  be  mentioned 
under  the  special  excision.'^. 

A'lII.  Instruments  Required.  -1  will  (uily  mention 
the  special  and  more  important  instruments  necessary 
in  this  list.  (1)  Snilpch  and  histonries,  thin  and 
stout  bladed,  strong  backed  and  sharp  pouited,  an.l 
occasionally  a  blunt  pointed  .me  is  useful-the  sharp 
pointed  are  u.sed  for  making  the  incisions,  and  Ihr 
blunt  pouited  one  used  afterwards,  as  in  sboulder  aiyl 
liip  excisions.  (2)  Saw^  of  rnrl'm.--  /,■//.'/>•.—(«)  Butcher  s. 
which  has  a  narrow  blade  that  can  be  luljusted  to  any 
an-le,  so  that  it  runs  easily  and  in  any  rhrection  it  i> 
nspcciallv  .suitable  foi  the  .-IboM  .  „,  in  rnsos  where  it  i^ 
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'i^'sirabl...  t..  cut  thu  boiif  ublique]}-  ajid  Lho  spue 

■  s  liniited.    {!,)  A  bruacl-bladecl,  strong,  moval)Ie-backe.l 
aniputatnig  saw,  sudi  as  Fergussun's,  slaould  bi;  piv- 
li'iTL'd  in  exeisiuu  nf  the  knee  joint,  wliere  the  bones  are 
"asily  reaehed  and  a  l.road  slice  has  to  be  removed  and 
m  a  special  direction.    (.)  A  chain  saw  is  occasioiiallv 
-l  use  m  dividuig  deep-seated  jjarts,  as  in  the  hip  joint. 
('-/)  A  '  key  h(_,le  '  saAv.    (3)  Broad  nirred  copper  vv.- 
Inirtnrs.    (4)  Goug>^^,  to  scoop  out  carious  cavities  aft(^r 
section,  and  thus  economise  length  of  b,,ne.    (5)  Linn 
Jnrrrp,  (Fkrc.css. ,Ns)  to  bold  Hrmly  the  jiiece  of  hour 
I"  l-M-  sawn  off.     ((i)  CufthK,  pHrr,  and  ,junqe  forre,.s 
ii)  Penusteura  deoator^.    (S)  E.rci.i,m  dir.dor  in  c;.^es 
where  the  bone  cannot  be  turned  out  of  tlic  wound 
(J)   I  ulln,nnx,r,  .harp  ,paon.     (10)  Usmarc/rs  dr^.lir 
':''^rnopo^  t,.  ,,,,,ent  Ideeding  during  the  operation, 
ns  l,st  ,nigbt  b,.  added-artery  forceps,  sutures, 
dressings,  splints,  ;avl,  for  Mviring'  bones, 
drainage  tulics,  .Vc 
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CHAPTER  XIX. 
SPECIAL  EXCISIONS. 

SHOULD  EK. 

Excision  of  the  Shoulder  Joint.-Various  fm^s  of 
incisions  have  been  proposed-(«)  A  sii^gle  longitudinal 
vertical  incision;  (ft)  a  T-slmped  incision:  (c)  a  modi- 
lication  of  tins  fonn,  one  lialf  of  the  cross  bar  being 
omitted-somewhat  like  the  letter  L  npside  down: 
these  two  forms  are  cliielly  nsed  in  eases  where  the  soli 
parts  are  n.neh  infiltrated  and  non-resilient,  and  wherr. 
;,.nsequently,  it  is  necessary  to  gain  more  room  wlmO, 
is  done  by  making  a  short  cross-cut  at  one  or  both  sides 
of  the  longitndmal  incision:  {d)  the  U-shaped  d.^ltoul 

tlaij  oiieration. 

To  check  hemorrhage  during  the  operation  an 
assistant  may  compress  the  subclavian  by  a  padded  key, 
or  Esmarch-s  elastic  tourniquet  may  be  used,  ilu 
clastic  band  is  forcibly  stretched,  and  applied  round 
the  shoulder,  and  as  high  np  in  the  axilla  as  jH.ssibks 
so  as  b.  con,press  the  artery  against  the  neck  of  he 
scannla  '  th-  upper  part  of  the  turn  should  res ,  lu  tlic 
rr  t  tyattli'ouLendof  tlu.elavicle  and  internal 

to  the  c  racoid  process.    To  prevent  its  ^'PP-g^  - 

the  opendion,  pieces  oi  ^-dage  shon  d  1^  P - 
l,e°eatb  il,  T-olb  n,  tVoni  nu,l  bohnnl.  an.l  hnl.l  b>  an 
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iissisiiuil  ;i(  the  u[)pusiti'  slioulder.     Excisinu  may  he 
required  for— (1)  Disea.-v,  as  caries  of  the  head  oif  the 
hone,  Rinii)lp  and  tnbercular,  disease  of  the  curtilagx', 
>S:c.;  in  these  cases  tlie  glenoid  cavity  is  m'ondanh/ 
involved,  and  will  recover  without  interference,  when 
tlie  head  of  tlie  bone  is  removed.    (2)  IiyHry,  as  coni- 
liound  and  cmnniinnted  fractures,  guu-sliot  wounds,  &c. 
(3)  Re.-^iilf.-i  of  dmasc  or  injury  rarely  demand  excision 
nf  the  shoulder  ;  many  diseases  end  in  ankylosis,  either 
true  (jr  false,  but  for  tliis  condition  excision  is  l»ut  rare]\ 
indicated — {a)  because,  on  account  nf  the  weiglit  of 
the  arm,  it  usually  ankylnsis  in  the  best  jiossilile  posi- 
riuu  :  (7y)  even  when  ankylosed  in  a  not  very  favour- 
iilile  position  the  mobility  iif  the  scapula,  to  a  great 
extiait,  compensates  for  the  loss  of  movement  of  tlie 
joint  itself  ;  besides,  the  amount  of  movement  obtained 
;ifter  excision   is  often  not  so  great  as  in  cases  df 
iinkyldsis  liy  disease. 

1.  By  the  Single  Longitudinal  Vertical  Incision.— 

In  connection  with  this  incision,  it  should  be  noted 
tiiat  the  [KLsierior  ciivnmtiex  iirtery,  wliich  passes  ruiuiii 
the  posterior  asjiect  uf  the  surgicid  neck  of  the  linnierus, 
lliough  lai'ge  at  first,  becomes  very  rapidly  .'^mailer  ;  and 
Iherelnre  the  incjsiiin  slnaild  he  towards  the  anl-eriur 
hart  ol'  the  joint-,  in  onlei'  to  avuid  wounding  either  the 
trnnk  of  tlu'  vessel  <,r  its  largei'  branches,  uiid  thus 
lessen  hsemoiThage  during  tJie  operation.     Position  of 
the  patient.-    lie  is  t(,  be  plaeed  on  his  back,  with  Ibe 
shoulder  to  he  e.xcisi'd  raised  imd  ])i'ojccting  a  little 
heyond  the  edge  of  tlie  tidile,  ;ind  held  by  an  assishant 
shghMv  alidncted.      The  operator  sl,ands  facing  the 

|''dienl,  and  on    the   snnie   side   ;is   the   joint   h,   lie  ex 

'•i><''d.      Bffgin  the  incision  a  little  t-o  the  outer  siile  of 
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and  .above  tlie  eoracoicl  process,  and  carry  it  dowmviuxU 
aud  a  little  outwards  tlirougli  the  anterior  part  of  the 
deltoid,  immediately  external  to  the  cephalic  vein, 
which  must  not  be  injured,  for  about  four  inches,  do^\-n 
to,  but  not  through,  the  insertion  of  the  pectoralis 
major.    The  incision  must  go  right  down  to  tlie  lione. 
By  this  incision  (1)  tlie  integumentary  structures  and 
(2)  the  deltoid  are  divided.    ])raw  aside  the  edges  of 
the  wound  with  blunt  hooks  or  copper  spatulte,  feel  for 
the  bicipital  groove,  and  then  make  a  longitudiiial 
incision  tlirougii  the  periosteum,  along  the  inner  side  of 
the  groove,  to  the  glenoid  cavity.    The  long  tendon  of 
the  bicejis  may  then  1)6  raised  from  its  bed  and  drawn 
to  the  outer  side.     The  assistant  then  rotates  the 
humerus  forcibly  outwards,  wliile  the  Surgeon  separates 
the  tendon  of  the  subscapularis  and  periosteum  from  the 
head  of  the  bone  with  a  periosteum  elevator.    Tlie  lung 
tendon  of  the  biceps  is  now  to  be  shifted  to  the  inner 
.side,  and  then  the  assistant  rotates  the  humerus  inwards 
and'allows  it  to  faU  over  the  edge  of  the  table,  when 
the  Surgeon  separates  the  periosteum  and  nniscles 
attachecAo  tlie  greater  tuberosity— the  supra-spinatus. 
infra-spinatus,  and  teres  minor— in  the  same  way  thai 
lie  separated  tlie  tendon  of  tlie  subscapularis.  The 
assistant  next  forces  tbe  liead  of  the  bunc  up  into  the 
Nvnund,  by  drawing  back  the  elhow  and  pushing  ui>- 
\vards,'\vl'ien  the  Surgeon  separates  the  posterior  part 
of  the'cap.sule  witli  the  periosteum  elevator,  keeping  in 
H.ind  the  near  presence  of  the  posterior  eircumllex  artery 
,„d  the  eircumllex  n(>rve,  and  carefully  preserving  them 
from  injury;  the  Surgeon  himself  then  takes  the  arin 
iVom  the  assistant,  pushes  the  head  of  the  bone  out 
ll„.  .vound,  wliile  the  assistant  draws  the  .soft  parts  w) I 
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asido,  and  saws  tlie  boiK'  hy  a  Butchers  saw,  witli 
re\  i'vsed  blade,  througli  t]ie  surgical  neck.  In  cases 
where  the  head  of  the  bone  is  severed  from  the  shaft 
by  injury  or  disease,  it  must  be  seized  with  a  lion 
forceps  and  carefully  dissected  out.  As  this  operation 
IS  usually  practiced  for  disease,  the  periosteum,  softened 
liy  the  inflammatory  action,  is  readily  separated  from 
i\w  Ijone.  Should,  h(-)M'ever,  any  great  difficulty  be 
experienced  in  doing  so,  the  capsule  must  be  divided 
close  to  the  anatomical  neck  of  the  humerus,  along  with 
the  tendons  attached  to  tlii'  tuberosities.  The  glenoid 
cavity  is  next  examined,  Init  it  rarely  requires  to  be 
interf(>red  with  at  all.  If  very  much  disea.sed,  it  mav 
be  removed  nr  dressed  liy  the  gouge-forceps  through  a 
])nst(-rior  vertical  incision,  above  the  posterior  circumflex 
ai-tiTV.  This  may  seem  an  uunccessary  mutilation,  but, 
as  a  matter  of  fact,  it  is  not  so,  as  this  opening  can  lie 
afterwards  utilised  for  drainage,  and,  liesides,  the  glenoid 
cavity  is  niudi  nearer  the  po.sterior  than  the  anterioj' 
surface.  In  ca.ses  where  the  glenoid  cavity  is  not 
interfered  with  a  counter  opening  must  be  made  behind 
for  e.\-it  of  di.scluirges,  since  the  patient  lies  on  his 
l>ack,  and  were  no  opening  made  tlie  wound  would 
simply  becnu'  a,  huge  well  of  j.utrescible  Huids,  and  a 
lit  nifbis  for  the.  growth  of  ]iutrefa,i;l,i ve  organisms.  To 
make  tlic  opiMiiiig,  bring  the  ;irm  b.  the  side,  into  the 
same  position  it  will  occupy  duriiiH-  Ml,.  i,ft,.r  treatment, 

''>■  llieiins  of  ;i  dressing  bireeps   (Air   Si'K.NCK  used 

111-  lelt  index  lingiM'),  work  tlii'ougli  the  tissues  till  its 
iHvssrs  agiiinsi  IJic  skin,  aliove  the,  posterior  eir- 
eumtlex  artery;  divide  the  skin  ovei'  the  i.ojnt  of  the 
•'"'■'■'■j'^  laisb  it  through,  oprn  liie  bjiide.s,  seize  Ih,. 
ili'ainagf  tube  and  witbdi'aw  il,  lfa,\ing  the  tiibc  in  its 
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proper  place.    This  care  is  necessary,  on  account  oi'  tlie 
presence  of  the  large  posterior  circumflex  artery. 

As  regards  the  after  treatment  no  special  apparatus 
is  recpiired,  all  that  is  necessary  is  to  support  the 
shoulder  on  a  pillow  for  a  few  days,  with  a  good,  long, 
soft  pad,  thicker  above  than  below,  placed  in  the 
axilla  to  keep  the  upper  part  of  the  shaft  outwards,  as 
it  is  apt  to  be  tilted  inwards  by  the  muscles  inserted 
ijito  the  bicipital  groove— pectoralis  major,  latissimus 
dorsi,  and  teres  major— just  as  hi  fracture  of  the 
surgical  neck.    When  the  patient  is  able  to  sit  up  and 
move  about  (whicli  he  should  be  (Micouraged  to  du  as 
soon  as  possible),  the  arm  is  to  lie  supported  liy  a  sling, 
jind  the  cDjow  allowed  to  hang  freely  down  (Bell). 
Me  may  be  allowed  t(j  move  about,  the  elbow  being 
carefully  supported  (HoL>rEs).     In  any  case  it  must  be 
graduallv  brought  into  useful  motion,  first  passive,  and 
dien  voluntary.     The  advantages  of  the  longitudinal 
incision,  in  this  position,  are-(l)  Tlie  deltoid  mu.scle 
is  not  injured  to  any  extent,  and  will  therefore  be  ol 
great  service  after  tlie  wound  has  liealed.    (2)  The  i)os- 
terior  circundiex  artery  is  not  divided,  except  a  few 
,jf  its  terminal  twigs,  and  tlierefore  the  haanorrhage 
is  not  great.    (3)  If  the  joint  is  too  bad  for  excision 
the  womid  is  easily  transformed  into  a  Spences  am- 
liutation.    The  only  disadvantage  is  that  it  is  rather 
more  diffi.mlt  to  perform  than  by  the  next  incision. 

After  excision  the  arm  can  n(>ver  lu'  rai.-^ed  beyond 
a  rieht  angle;  flexion,  extension,  ami  adduction  are 
usually  free,  but  rotation  is,  as  a  rule,  permanently 
l,,st  The  amounl^  of  abduction  will  necessarily  depend 
„„  how  tlie  .>]iei:itioii  luis  been  jierformed :  if  by  tli.' 
,l,,|,„i,l  II;,,,,,  tlHMi  it  will  be  greatly  diminished.  The 
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leiiutli  and  streiigtli  of  tlie  arm  are  of  little  consequence, 
so  long  as  it  is  able  to  be  a  useful  servant  to  the  liand, 
which  is  the  chief  point  to  be  considered  in  all  excisions 
of  the  upper  extremity. 

2.  By  the  U-  or  rather  V-shaped  flap,  with  the 
base  upwards,  from  the  deltoid.  Tlie  incision  is  com- 
menced at  the  posterior  border  of  the  acromion  process, 
and  carried  across  the  line  of  insertion  of  the  deltoid, 
luid  terminates  at  the  outer  side  of  tlie  coracoid  process. 

The  flap  thus  marked  out  is  raised  ;  if  possible,  save 
the  periosteum  and  tendons,  as  in  tlie  last  operation, 
liy  making  a  longitudinal  incision  on  the  outer  aspect 
of  the  capsule  and  head  of  hununus,  and  raising  the 
periosteum  and  tendons  en  iiia--<xe  by  an  elevator.  In 
doing  this  tlie  arm  should  be  brought  across  the  chest. 
The  bone  is  sawn,  tlie  glenoid  cavity  examined  as  in 
tlie  last  method,  and  after  this  the  flap  is  replaced  and 
retained  by  sutures,  and  a  drainage  tube  inserted  behind. 
The  disadvantages  of  tliis  metliod  are— (1)  the  greal 
inutilatioii  of  tlie  deltoid  muscle  and  conseipiently  a 
mucli  l(!.ss  useful  arm  is  left;        the  division  of  the 
liimk  of  the  posterior  circumflex  artery  and  hi  uoiise- 
iliienee  more  severe  hiemorrhage  tlian  by  the  otliei' 
method.     Its  (,nly  advantage  is  that  it  is  more  easily 
performed  than  by  the  .single  longitudinal  incision.  In 
some  cases  it  maybe  advisalile  to  excise  the  joint  from 
behind,  tiirongh  n  vertical   incision,  especially  where 
the  tissues  liehiml  are  involved  in  the  diseased  action, 
lint  those  in  the  front  comparatively  sound.    The  difll- 
culty  is,  of  cnurse,  tli(;  small  apace  at  the  disposal  of 
the  Surgeon  in  making  the  vertical  incision,  without 
dividin--  the  |,osteii(ir  circiimdi.N  outcry,  and  perliajis 
the  ciiviiniflex  nerve  as  well. 
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THE  ELBOW  JOINT. 
Excision  of  this  joint  may,  just  as  tho  shoulder,  he 
required  for — (1)  Dimise,  chiefly  strumous  arthritis: 
in  young  subjects  chiefly  affecting  the  synovial  meui- 
l)rane;  in  older  subjects,  chiefly  affecting  the  bone, 
and  at  first  the  ulno-humeral  articulation,  the  radius 
being  usually  the  last  bone  to  be  affected.    (2)  Injury 

 as  compound  and  comminuted  fractures,  compound 

dislocations,  and  gun-shot  injuries.    (3)  For  resuHs  of 
ivjury  or  disease — as  osseous  ankylosis,  whether  straight 
or  angidar.    In  most  other  joints  excision  should  not 
be  peTformed  while  there  is  hope  of  a  cure  by  ankylosis, 
but  in  the  elboAV  joint  it  is  different,  and  every  effort 
must  lie  made  to  secure  a  movable  articulation.  in 
cases,  however,  of  ankylosis  of  the  elbow  at  a  right 
angle,  the  joint  is  wonderfully  useful;  I  liave  seen  a 
case  (a  medical  practitioner)  where  it  \vas  almost 
impossible,  witliout  close  scrutiny,  to  tell  the  difference. 
To  control  haemorrhage  during  the  uperatiun,  emplv 
the  limb  of  blood  by  vertical   elevation   and  apply 
EsMARGii's  elastic;  touruitpict  over  the  upper  part  of  the 
brachial  artery. 

Position  of  the  Arm.— An  assistant,  standhig  on  th.- 
side  opposite  the  diseased  linih,  grnsi.s  the  arm  above 
and  below  the  elbow,  kee]ps  it  moderately  Ih'X.'d  and 
raised  from  the  body  and  carried  .^omewluil^  across  the 
patient's  chest,  so  as  to  thoroughly  preseiit  the  jM.sterior 
.•ispiK-t  of  the  joint  to  the  Surgeiui.  If  more  convenient 
this  assi-stant'  may  stand  at  the  shoulder  of  tlie  sanir 
side,  instead  of  on  the  oi,p,)sitc  side.  Tiie  patient 
sliouid  be  slightly  incdined  to  the  opposite  side,  the 
diseased  si.h  lu.ing  rais,.,l  by  piHow.s.    The  SurgeOM, 
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of  course,  stands  ou  tJie  same  side  as  the  joint  to  be 
excised,  facing  the  jjatient.  It  may  be  performed  by 
three  different  forms  of  incision:  (1)  The  H -shaped 
incision  (Syme);  (2)  anotlier,  which  is  simply  the 
H  -sliaped  incision  minm  one  of  its  upright  bars ;  (3) 
a  suigle  longitudinal  vertical  incision  (Langenbeck), 
(in  this  ease  it  is  the  H  deprived  of  one  of  its  vertical 
h'mljs  and  also  the  cross-bar). 

1.  By  the  Single  Longitudinal  Vertical  Incision.— 
This  is  the  form  most  fre(|uently  adopted.  The  arm 
licing  held  in  the  position  just  described,  begin  the 
incision  in  tlu'  middle  line,  two  and  a  half  inches  above 
the  elbow,  anil  carry  it  downwards  and  a  little  out- 
wards over  the  olecranon  [iroeess  and  u])per  part  of  the 
ulna,  ending  two  and  a  half  inches  below  the  joint.  li" 
preferred  the  incision  may  Ije  made  a  little  nearer  the 
inner  side,  Ijecause  of  the  presence  of  the  uhiar  nerve, 
Mud  especially  where  it  is  inteirded  to  clear  the  inner 
<-nndyl(^,  first.  The  upper  part  of  the  hieisiou  is  carried 
fii'mly  down  to  the  humerus  so  as  to  divide  the  tenddii 
of  tlie  triceps  longitudinally  ;  the  lower  part  e.Kposes 
the  subcutamious  ulna.  The  assistant  now  extends  the 
ellidw  joint  while  th(!  operator  inserts  his  left  thumb 
into  tin;  wound,  to  make  the  trice])s  t<'use  mid  peels 
it  and  the  <itliei'  structures  ou  the  outer  siile  —  the 
eonimou  tendon  of  iJie  e.\t,ensors  and  the  aiicomms 
uniscle — from  the  oulei'  condyle  of  the  humerus  and 
"f  radius.  In  doing  this  t-lie  edge  of  the  knife 
must  lie  kept,  close  to  tJie  biine  and  rasping  against 
it.  In  cases  where,  in  excision  I'or  disease,  the  peri- 
osleuni  IS  swollen  and  loosened  by  iullamniat-ion,  this 
separat.ion  should  1m>  :i<'coniplishe(l  by  means  of  ;i,  peri- 
osteum  elevator,   the   periosteum  and   tendons  liein-' 
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raised  en  ma-^-'"'.     By  this  means  the  outer  condyle 
and  the  head  of  the  radius  are  cleared;  by  clearing 
the  outer  side  first  the  tension  is  lessened  and  the 
operator  can  move  easily  deal  ^yitll  the  structures  at 
the  inner  side  of  the  joint  among  which  is  the  ulnar 
nerve  (Spencb).     Many  Surgeons  prefer  to  clear  the 
inner  side  of  the  joint  first.     Mr  Maunder  pointed 
out  that  in  clearing  the  outer  side  it  is  important  to 
preserve  tlie  fascia  over  tlie  anconeus  which  is  con- 
tinuous with  the  tendon  of  the  triceps  and  attached  tu 
the  posterior  border  of  the  ulna,  so  that  the  power  of 
extension  of  the  elbow  joint  may  be  preserved.  In 
like  manner  the  inner  side  of  the  joint  must  be  cleared, 
drst  turning  off  the  triceps  and  then  tlie  rest  uf  tlie 
soft  parts  lower  down— the  connuon  tendon  of  tbe 
flexors  and  pronator  radii  teres— till  the  inner  coiidyle 
is  fully  exposed.    In  doing  so  tlie  periosteum  elevator 
sliould  if  possible  be  used,  but  if  not  the  edge  of  the 
knife  must  be  kept  close  to  the  bone  and  carefully 
follow  all  its  sinuosities  so  that  the  ulnar  uerve,  which 
lies  between  the  internal  condyle  and  the  olecrnnon 
process,  may  escape  injury.     Tlie  flaps  are  now  to  be 
lield  aside  with  blunt  holies,  and  then  the  assistant 
must  again  moderately  flex  the  elbow  ;  the  olecran.ni 
processes  tlien  seized  with  tlie  lion  forceps  and  the 
operator  snips  it  off  with  tlie  bone  pliers.    The  a.^sistaiit 
next  forcibly  and  fully  flexes  the  joint  till  the  forenrm 
touches  the  upper  arm,  and  then  holds  them  x  ertically  a1 
ricrht  angles  to  the  table,  and  at  the  same  time  he  pulls 
the  forearm  towards  the  tnble  and  pushes  the  humerus 
upwards;  the  Surgeon  th,.i.  with  a  touch  of  the  knife 
divides  the  strong  lateral  ligaments.    The  e.,ndyles  of 
the  humerus  are  th.'n  to  be  cleared  and  divided  by  a 
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Butcher's  siiM-  ;  ;i.s  before,  the  outer  is  cleared  first  and 
then  tlie  inner,  keeping  in  inind  the  presence  of  the 
ulnar  nerve.    In  sawing  the  humerus  gi'asp  the  part  tu 
be  removed  ^\•ith  a  lion  forceps  to  steady  it,  and  make 
the  line  of  section  parallel  with  the  lie  of  the  articular 
surfaces  ;  the  section  should  pass  through  the  olecranon 
and  coronoid  fossa?  and  the  widest  part  of  the  condyles. 
L'lie  assistant  then  forces  the  bones  of  the  forearm  out 
nf  tlie  -wound,  the  orbicular  ligament  is  completely 
divided,  and  the  ends  of  the  bones  cleared  by  the  knife 
nr  eli-vatiir  till  the  articular  surfaces  are  thoroughly 
I'Xposcd;  the  head  of  the  radius  may  now  be  divided 
by  the  bone  forceps,  and  the  rest  of  the  ulna  removed 
by  the  saw — or  the  ulna  ma}'  be  grasped  by  the  lion 
forceps  and  Vioth  bones  sawn  t(.)gether,  the  section 
including  the  greater  and  lesser  sigmoid  cavities  of  the 
ulna.     The  order  tlierefore  of  bone  division  in  this 
rxr-isinn  is — (1)  The  olecranon  process;   (2)  the  lower 
end  of  the  liumcrus ;   (.H)  tljc  head  of  the  radius  ; 
(1)  I  lie  rest  of  the  uhia.     Tlie  pi,>sition  of  the  ulnar 
nerve  at  the  uwwv  side  must  never  lie  let  out  of  mind, 
especially  during  clearing  of  tlie  inner  condyle  and 
liuid  division  of  the  ulna;  the  brachial  artery  is  nut 
in  great  danger,  the  brachialis  anticms  muscle  lying 
between  it  ami  tlie  wnimd.      in  clearing  tln'  Ikuh's  of 
the  foi'e;iriii  it  may  be  necessary  to  pa,rtially  separate 
the  insertion  nf  tlie  brachialis  luiticus  into  the  base  (if 
coniiHiiil    jirocess  of  the   ulna,  but  its  insertion 
should  not  t<i  any  great  extent  be  iiitei  fercd  with  ;  the 
bicejis  tendon,  inserted  inl,,,  iJ,,.  tubercle  of  tlie  radius, 
is  not,  of  course,  touclii:d  at  a,IL     In  this  o]ieration  the 
following  parts  are  divided  — (1)  The  intngunientary 
structures;  ("J)  \\v  srparati..n  of  lie  iiniscle^  mentioned 
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from  the  bones;  (3)  the  ligaments  of  the  joint;  (4) 
hnmerus,  radins,  and  ulna;  (5)  the  foUowhig  vessels, 
which  require  to  be  ligatured: — (a)  Branches  of  the 
superior  profunda,  {U)  liranches  of  the  inferior  profiuida, 
(c)  the  anastomotic  branch,  {d)  the  radial  recui'rent. 

For  the  purpose  of  d  rai  nage  a  tulDe  must  be  introduced 
^\'ell  into  the  wound,  and  its  lower  end  brought  out  at 
tlie  lower  angle  of  the  incision;  in  cases  Avhere  there  is  a 
sinus  on  the  inner  side  of  the  joint,  it  should  be  utilised 
for  drainage,  and  the  whole  of  the  longitudhial  incision 
stitched  up  closely. 

After  treatment. — In  excision  for  dhea!<e  we  nnisl 
guard  against  ankylosis.  After  the  operation  the  wound 
is  encased  in  a  thick  wrapping  of  antiseptic  dressiiig, 
slightly  flexed  and  laid  on  a  pillow,  no  splints  being 
required.  Sometimes  it  is  found  to  be  more  grateful 
the  patient  to  place  it  in  the  extended  position  Avith  a 
lUflit  weight  attached  to  the  wrist,  to  prevent  the  bones 
conung  into  actual  contact.  Mr  Duncan  strongly 
recommends  this  plan  as  the  liest  preventive  against 
ankylosis,  the  weight  being  just  sufficient  to  steady  the 
parts,  and  not  to  separate  them  too  widely;  nor  nmsl 
it  be  used  too  long  lest  the  opposite  extreme  be  reache<l. 
itiid  a  'Hail-like  '  joint  ivsult.  It  is  kept  thus  for  ti'ii 
days,  and  at  the  end  of  that  time  the  weigbt  is  removed 
every  morning,  and  the  arm  Hexed  as  far  as  the  patient 
ran  comfortably  bear  it,  and  left  thus  till  night,  wlien 
the  weight  is  agahi  re-applied.  My  tlie  end  of  three 
weeks  the  hand  should  be  able  to  touch  the  patient  s 
nose,  back  of  head,  .V^c.  K  the  weight  is  not  eu, 
ployed,  after  the  lirsi  iullannnatory  symptoms  have 
passed  oir,  and  union  by  the  lirst  intention  taken 
place,— say  at  the  end  of  a  week,  or  ten  days— p'''^^'^''^ 
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inovoiueiit  should  be  ('(uuiuenced,  at  iirsi  iimivly  alter- 
ing its  position  from  day  to  day— tiexed  one  da,)-, 
I'xtended  the  next,  and  m  on.  Later,  however,  the 
movements  must  be  more  extensi\e  and  pronation  ami 
supination  added.  AMien  the  i)atient  is  able  to  leave  his 
iM'd,  wliich  lie  sliould  be  able  t(t  do  in  a  feM-  days,  the  arm 
must  be  carried  in  a  sling  midAvay  between  pronation 
and  supination,  the  thundi  uppermost.  Tlie  after  treat- 
ment of  excision  for  injurij,  liowever,  difi'ers  somewhat 
from  the  above,  because  the  great  danger  in  this  case 
is  tlie  possibility  of  a  useless  '  Hail-like  '  joint,  especially 
111  eases  wliere  much  bone  lias  been  removed  and  tlie 
lieriosteum  has  also  been  destroyed.  An  angular  splint, 
with  a  joint  opposite  the  elbow,  will  be  necessary  so  as 
I"  keej.  the  parts  at  rest  and  yet  allow  sufficient  passive 
llfxion  and  extension.  Pronation  and  supination  must 
also  be  attended  to,  but  f(.ir  this  jairjjose  the  splint  ^^•ili 
require  to  be  reniiivcd. 

'ihe  amount  of  Ijouc  removed  in  excision  for  disease 
should  not  be  too  meagre,  lest  osseous  ankylosis  result. 
Tlie  whole  condyloid  extremity  of  the  huniei'us  should 
be  removed,  the  saw  passing  through  the  (jlecranon 
and  coronoid  fossa",  but  at  the  same  tinu;  takhig  care 
to  leave  (lie  broadest  possible  osseous  surface;  the 
gri'ater  and  lesser  sigmoiil  caviliesof  the  ulna,  should 
be  removed,  as  well  as  thi'  head  of  Ihe  radius. 
I'di-liiil  excision  I'oi'  il.i.-<H(t.-ir  is  not  good,  as  it  is  apt 
''''-"^nlt  in  iissi'oiis  ankylosis,  or  else  in  a  return  of 
the  disease:  for  injii.rii  it  is  oftiMi  unsneeessfid  and 
more  dangerous  to  life.  hi  diNcnse  lh,.|v  is  Imt  liltic 
danger  of  a  '  llail-like  '  j,,iiit  irsiilting.  It  i..  never 
thought  necessary  now-a-dav-s  In  resort  l;o  the  barbarous 
procpfding.  fMr!uerl\   iniP  h  in  ^ngi,,  ii,  fho  narb-  days 
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of  joint  excision,  of  moving  the  joint  like  a  pnmp 
handle  .se\'eral  times  a  day  immediately  after  the 
operation.     This  is  an  excessively  painful  proceeding 
and  the  patient  would  at  such  times  render  the  wards 
hideous  by  his  yells  ;  hut  apart  altogether  from  this, 
the  results  of  this  plan  of  treatment  were  often  very 
nnsatisfactorv— in  some  cases  being  ankylosis,  in  others 
a  'flail-like ''joint.    Instead  of  using  the  weight  and 
pulley  to  steady  the  parts  and  keep  the  muscles  from 
pressing  the  bony  surfaces  together,  e.g.,  in  excision 
of  the"  lbo^^•  joint.  Professor  Chiene  attains  the  same 
object  bv  a  box-like  splint  of  sheet  lead,  outside  the 
ordinarv"  dressinos,  into  Avliich  the  arm  is  laid,  the 
whole  being  fastened  by  a  few  turns  of  bandag^. 
The  advantages  of  this  form  of  incision  are— (1)  It 
avoids  transverse  division  of  the  triceps,  and  therefore 
the  action  of  this  muscle  as  an  extensor  is  preserved  ; 
(9)  it  further  avoids  a  trans^•erse  cicatrix  behind  the 
ioint,  which  is  apt  to  interfere  with  tiexion  of  the 
ioint;  (3)  recovery  is  more  rapid,  provided  the  woun.l 
is  well   drained;   (4)  as  there  is  no  transverse  cut, 
passive  movement  can  always  be   commenced  early. 
A  disadvantage,  sometimes  mentioned,  is  thai  it  is 
more  difficult  to  drain  thoroughl}'. 

2  In  the  H  or  the  I-  forms,  an  incision  is  made 
thrJe  inches  long,  parallel  with  the  axis  of  the  bn.b  and 
a,  little  way  to  the  outer  side  of  the  ulnar  nerve  then  a 
transverse  incision  from  the  inner  nu.rgm  oi  the  o  e- 
cranon  (joining  the  upright  one  at  this  pom  )  to  t  u' 
articulation  between  the  outer  condyle  ol  the  lunue  us 
and  the  head  of  the  radius  ;  this  is  the  H-shaped  oi  m 
and,  if  we  make  another  longitudinal  ^ 
outer  end  of  the  transverse  one,  w.  eui.iplete  th.  in^t 
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form  of  iiirisiou— the  H-sliaped  form.    The  chiof  ob- 
jections to  those  forms  of  incision  are~(l)  The  trans- 
verse division  of  the  triceps  and  tlie  transverse  scar 
afterwards  interfering  ^vitli  flexion  ;  the  division  of  tlie 
muscle  Itself  lessening  or  destroying  its  power  as  an 
extensor.    (2)  If  the  transverse  cut  fails  to  lieal  by 
the  first  intenciun,  passive  motion  cannot  lie  begim  at 
the  proper  time  M'ithout  interfering  Avitli  the  healing 
process.  Its  alleged  advantages  are— (1)  The  bones  are 
'uure  readily  expo.sed.    (2)  It  ;idmits  of  better  drainage, 
through  the  inner  incLsion.  °  ' 

^   •■5.  Anr,th,.r  method  of  operating  is  bv  two  lateral 
incisions.     The  inner  slmukl  be  made  hrst,  and  is 
.-linrter  than  the  outer,  whieli  ,„ay  be  made  of  any 
V">Hent  length.  The  external  lateral  ligament  is  divided 
^'"d  the  head  ni  the  radius  removed  ;  and  then  the  hum- 
'•'■us  is  t,.  be  di.sarticulated  and  forced  out  at  the  externa] 
\vound,  and  divided  by  a  narruw-bladed  saw  ;  next  the 
"Ina  IS  cleared,  protruded,  and  sawn.    The  advantages 
I'l^mned  :i,re-(l)  Less  injury  to  triceps  ;  (2)  it  pnwides 
-etter  dniinage;         the  scars  are  lateral  and  not  pos- 
t'-nor.    I„  the  case  of  partial  excision  of  the  elbow 
.1'""',  ^vhe,■e  the  lower  eml  of  the  humerus  alone  is  rc- 
'""vod,  It  ,s  neeessary  lo  do  it  thrnugh  lateral  ineisions 
It  is  nnpossilile  tn  rear!,  the  joint  from  beliimi  on 
-I'-nui""    proee.s.s.     It  may  be  don,, 
•■i.  single  external   lateral   im^isinn,  but  it  is 

usual  y  „eces.sary  to  use  l,ntl  xter.ial  and  an  in- 

"Il-w  is  a,  less  hdal  operatinn 
^':"l"itat,i,M,  „r  tJie  arm.     Au  n,.,.asi„nal  cause  „f 
''^  -Huppinalivr   iullanimatinn  „f  the  medullary 
'■^'^■'l.y  "t  IIm.  liuMM.rus,  ,.;,„,i„.,.  ust,.n  plilel,itis,  pva'au;', 
.■iml  ili-al  h.  •  ' 
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THE  WRIST. 

Complete  excision  of  the  wrist  includes  removal  of 
the  ends  of  the  radius  and  nlna,  all  the  carpal  hones, 
and  the  hases  of  the  metacarpal  hones  as  well  (Fig.  22). 
It  may  he  required  for— (1)  Inpmj,  just  as  in  other 
joints,  compound  and  commmuted  fracture,  compound 
dislocation,  and  gun  shot  wound ;  few  cases  of  excision 
for  injury  are  on  record.  In  the  Crimea  three  cases  of 
wrist  injury  were  excised  with  one  death.  (2)  Disease, 
as  scrofuLjus  caries,  excited  hy  some  slight  injury  as  a 
sprain;  chronic  rheumatic  synovitis  leading  to  caries 
and  destruction  of  the  joints. 

Principles.— In  former  times  the  resuhs  of  excision 
were  anything  hut  satisfactory,  the  usual  residt  heing 
(nther  a"  recurrence  of  the  disease,  in  cases  of  partial 
excision  for  carious  disease,  or  a  stiff  and  useless  hand, 
from  extensive  interference  with  the  tendons  encircling 
tlie  joint  and  imperfect  after  treatment.    Of  later  years, 
liowever,  it  lias  l»een  shown  that  complete  excision  may 
l,e  performed  and  yet  leave  a  useful  hand,  provided 
that— (1)  all  the  diseased  hones  and  cartilage-covered 
surfaces  of  the  radius  and  ulna,  and  the  hases  of  the 
metacarpal  hones  are  removed ;  (2)  that  all  the  tendons 
concerned  in  the  movements  of  the  fingers  and  thumh 
are  preserved  uninjured  ;  (3)  that  we  can  ohtain  firm 
Hhrous  ankylo.'^is  uf  the  wrist;  hut  even  witli  firm  hony 
ankylosis  the  result  is  good,  hecause  the  movements  of 
Hex'ion  and  extension  at  the  elhow  make  up  for  the  loss 
of  movement  at  the   wrist;   (4)  that  we  c^ommenc. 
passiv(«  movement  of  <ill  the  joints  of  the  fingers  and 
tlnimh  very  soon  after  the  o]ieratiou. 

1.  Lister's  method.— The  guides  to,-  this  operation 
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aiv  (1)  the  lubercle  on  th(}  luidLlle  of  llio  dorsal  surftice 
nf  the  radius,  immediately  to  the  ulnar  side  of  which 
lies  the  tendon  of  the  extensor  secundi  internodii 
pollicis;  (2)  the  tendon  of  the  extensor  secundi,  passing 

Fig.  21, 


LISTER'S  Excision. 

1.   Extensor  far).i  r.idinlis    longior,     2.    lOxtoiisor  oa.Mi 
r.KlirUiM  hrevioi-.    :;.  Tlie  v.vXvA  incision.    .|.  Tlio  r.i.liul  artf^rv 
■  ..  P.xtcnsor  secundi  intornodii  polliuis.     i;.  KxleiiNni- 
nliiariM.    7.  'I'iie  ninnr  inc-ision.  ' 

friiu  this  tuhcirie  (,])li([iioiy  I,.,  (J,,,  mot  (,!'  tJic  thiiiiil), 
erossiiic/  tl,,,.  n,.li,.|]  artery  at  ii,  point  nearly  (.n  levd' 
with  tlic  has.,  of  tlic  nictacarpal  hf)no  (,r  (1,,.  Mninil,. 
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To  coakol  haemorrhage  and  prevent  uo/inj.'  duriag  tlie 
(jperation,  tlie  limb  is  iirst  emptied  of  blood  by  vertical 
elevation,  and  Esmarcli's  elastic  tourniquet  applied 
about  the  middle  of  tlie  forearm.    Any  adhesions  must 
be  broken  down,  before  beginning  the  operation,  by 
forcible  free  movement  of  all  the  joints,  when  the 
patient  is  under  chloroform.     An  assistant  holds  the 
forearm  and  hand  pronated,  with  the  wrist  slightly 
flexed,  and  the  Surgeon  makes  the  radial  incision, 
starting  from  the  middle  of  the  dorsal  aspect  of  the 
i'adius,°on  a  level  with  the  styloid  process,  and  passing 
dowanvards  and  outwards  towards  the  inner  side  of  the 
lUL'tacarpo-phalangeal  articulation  of  the  thumb;  but, 
on  reaching  the  line  of  the  radial  border  of  the  meta- 
carpal bone  of  the  index  finger,  it  is  carried  downwards 
l.uigitudiually  for  half  the  length  of  that  bone.  The 
iirst  part  of  this  incision  should  be  parallel  with,  and  a 
little  to  the  ulnar  side  of,  the  tendon  of  the  exteus.,r 
secundi  internodii  poUicis,  which  must  not  be  injured  ; 
neither  should  it  l)e  carried  too  far  downwards,  lest  the 
radial  artery  be  divided  or  wounded  (Fig.  21).  By 
this  incision  the  tendon  of  the  extensor  carpi  radialis 
brevior  (2)  is  divided.    The  soft  parts  are  then  b,. 
separated  from  the  bones,  with  the  knife  guarded  by  the 
tliumb  nail,  on  the  radial  side  of  the  incision,  and  m  so 
doing  the  tendon  of  the  extensor  carpi  radialis  longior 
(1)  is  divided  close  to  its  insertion,  into  the  base  of  " 
^,.,.ond  metacarpal  b.me.    The  two  cut  tendons,  the 
divided  extensor  secuudi,  and  the  radial  artery 
pushed  out  of  the  way,  and  the  trape/.ium  separate.l 
r,,,ni  tlie  rest  »f  the  carpus  by  means  of  the  bone 
i„,ceps  cutting  in  a  line  iniraih'l  with  the  longitudmal 
,,,,,,,  „n,l,e  iueision,  as  in  this  way  ther.'  is  less  risk  nl 
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Wounding  tlie  nulial  artery.  Foj'  tlic  present,  the 
Irapc'ziuni  is  left  in  tlie  wound,  as  its  close  relation  to 
the  radial  artery,  and  the  tendon  of  tlie  tlexor  carpi 
radialii^,  which  lies  in  the  groove  on  its  anterior  surface, 
makes  its  removal  at  this  stage  of  the  operation  a 
ditHcult  matter.  The  hand  is  now  to  Le  dorsi-tlexed, 
and  the  soft  jjai'ts  on  the  ulnar  side  of  the  incision 
dissected  up  as  far  as  can  he  conveniently  done.  A  free 
ulnar  incision  (7)  is  next  to  be  made,  commencing  iwo 
inches  al>ove  the  lower  end  of  the  uLui,  and  immediately 
to  its  palmar  surface,  and  carried  downwards  between 
the  flexor  carpi  ulnaris  and  the  ulna,  as  far  as  tlie 
middle  of  the  palmar  as[)ect  of  the  fifth  metacarpal 
bone.  Tlirough  this  incision  the  rest  of  the  tendons  on 
tlie  dorsal  surface  are  raised.  During  all  these  mani]i- 
ulatinns  tlie  tendons  should  Ijc  raised  as  little  as 
possible  from  tlicir  grooves  on  the  dorsal  surface  of  thr 
Imuics  (if  the  forearm,  or  tlie  metacarinis  ;  this  is  moir 
'•asily  managed  if  the  joint  be  kept  fully  dorsillcxed. 

riic  tcnihm  (if  liie  extensor  car]ii  ulnaris  (6)  is  next 
'■111  as  near  its  Insertion  as  iK.ssiUe,  and  tlien  tlie  dorsal 
and  lateral  ligaments  of  the  joint  divided.  In  raising 
till'  soft  i)arLs  from  the  palmar  surface,  through  the  ulnar 
incision,  the  wrist  joint  shoidd  be  fully  flexed  and  llie  . 
knit'e  must  be  carried  (dose  to  tl:(>  ulna,  so  as  to  avoid 
wounding  the  ulnar  artery  and  nerve.  The  ]iisiform 
bone  is  to  be  separated  from  the,  othei'  bones,  but  left 
attached  to  the  t(,'ndon  of  the  flexor  eaipi  ulnaris;  the 
llexor  tcTidfins  are  now  raised  from  IIk^  front,  till  the 
knife  i.s  arrested  by  the  hook  of  the  unciform,  wlnCli 
iiinst  then  he  snipped  .,(r  vvitli  the  hone  foireps.  The 
f^cj-aration  must  nol  extend  lower  down  fhan  the  bases 
<^f  Hi''  metacarpal  liolies,  lesi   Ihe  deep   p;,lniar  arch  he 
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^v'ounded  (Fig.  22,  A.).  The  anterior  ligament  of  tlin 
A\'rist  is  noAV  divided,  and  the  bone  forcei^s  applied,  so 
as  to  separate  the  carpus  from  the  end  of  the  radius, 
and  then  from  the  metacarpal  liones :  the  separated 
bones  are  then  removed  hy  the  aid  of  the  lion  forceps. 


LISTER'S  Excision. 

A.  Deep  palmar  arch.  B.  Trapezium.  C.  .\rtiovilar  s>ir- 
foce  of  tlie  ulna.  The  dotted  lines  D.  and  K.  nicludc  the 
amount  removed  in  e.xtcnsive  disease  of  the  wrist;  tlic 
unshaded  parts  the  amount  to  be  remi>ved  in  cases  where 
tlie  disea.se  is  coiiliiied  to  the  carpus.  1.  .md  a  I'ldiraK; 
the  metacaiTOl  t)0"es  into  which  tlie  three  tendons  divided 
during  this  operation,  are  inserted,  viz.  — 1,  J  lie  extensor 
carpi  radialis  longior  ;  'J,  the  extensor  carju  radialis  brcvior, 
:!,  the  extensor  carpi  ulnavis  (after  Listkh). 

The  hand  is  now  everted,  and  the  ends  of  the  radius 
and  ulna  are  projected  through  the  ulnar  incision,  and, 
if  extensively  diseased,  should  be  snwn  transversely  wide 
of  the  articular  surfaces  (D.);  if  only  slightly  .liseased 
llic  nrticular  cartilages  arc  alone  removed.    'I'he  nlnn  is 
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(iiviited  olili([uely  with  a  small  saw,  ri(j  as  to  remuve  al] 
the  cartilage-covered  surface,  M-liile  tlie  base  nf  the 
styloid  process  is  retained,  and  in  this  wa\-  the  ulna  is 
left  but  little  shortened  ;  a  tliin  slice  is  then  removed 
from  the  inferior  articular  surface  of  the  radius,  and  the 
articular  facet  for  the  uhia  is  then  denuded  by  the 
bone  forceps  applied  almost  longitudinally,  without 
disturbmg  the  tendons  on  the  dorsal  surface  (Fig.  22). 
i^ow,  protrude  the  second  and  the  third  metacarpal 
bones  from  the  radial  incision,  and  remove  all  the 
cartilage-covered  surface  with  a  narrow  bladed  saw, 
but  saving  as  much  of  the  length  of  the  bones  as  can  be 
safely  done;  the  fourth  and  fifth  are  next  protruded 
from  the  ulnar  incision  and  treated  in  the  same  way. 
The  trapezium  is  then  seized  with  the  lion  forceps  and 
carefully  dissected  out,  and,  in  doing  so,  take  care  of  tlie 
radial  art(^ry,  which  lies  on  its  outer  side,  and  the  tendon 
nf  the  Hexiir  carj.i  radialis  iji  the  groove  on  its  palmar 
surface;  tlie  liead  of  tlie  metacarpal  lione  of  the  thumb 
IS  thi'ii  ])i'.itriided  and  cul  oH' with  thr  Forceps  or  saw. 
r.astly,  the  ]iisiform  l)one  is  examined  ;  if  licalthy,  the 
'■artilagiiinus  surface  is  removed  and  the  rest  of  the  bone 
left,  but  if  diseased  it  sliould  be  entirely  removed.  The 
hook  of  the  unciturm  bone  is  tivateil  in  the  same  way. 
Ihe  tendons,  therefDre,  divided  in  this  o|)ei'ation,  are  the 
three  extensors  of  the  wrist.  If  the  Imsos  of  tlie,  meta- 
carjial  Ijones  be,  divided  too  lnw  down,  the  tendon  of 
the  lle.\(,r  carpi  riidiaiis  may  be  injured,  hut  it  usually 
escapes,  wliile  tiie  lle.vor  earjii  ulna,ris  is  left  attached  to 
the  pisiform  Ijone.  All  the  tendons  necessarily  divided 
tiro  cut  as  long  as  possible,  .so  that  they  may  form  n(!w 
a.ttachnients  in  tlii'  most  advantageous  jinsition.  The 
ra.lial  wr,„nd  is  to  ),e  e|os,.|y  united  wilh  sulures;  the 
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ulnar  incision  is  closed  at  eacli  end,  liul.  its  middle  patl 
is  left  open  for  drainage,  and  into  this  a  drainage  tnbe  is 
inserted. 

After  Treatment. — The  hand  is  placed  on  an  anterior 
wooden  splint,  with  an  obtuse-angled  piece  of  cork, 
connected  to  its  palmar  surface  by  means  of  fused 
gutta-percha,  and  a  transverse  bar  of  cork  on  the  under 
surface,  so  as  to  project  from  the  inner  side  of  the 
splint.  By  this  means  the  hand  is  kept  in  a  state  of 
semi-flexion,  and  the  wrist  slightly  extended,  and  this 
favours  union  of  the  severed  extensors  in  the  most 
favourable  position.  The  thumb  rests  on  the  upper 
grooved  surface  of  the  transverse  bar  of  cork.  The 
arm  is  bandaged  to  the  splint,  but  the  thumb  and 
fingers  are  left  free.  The  great  objects  are  —  (1)  to 
procure  firm  fibrous  aiil^ylosis  of  the  wrist,  by  keeping 
it  in  a  fixed  position  for  six  or  seven  weeks ;  (2)  to 
secure  perfectly  movable  fingers  and  thumb.  Passing 
motion  of  all  the  joints  of  the  fingers  and  thumb, 
including  the  metacarpu-phalangeal  articulations,  is 
commenced  on  the  second  day,  while  the  wrist  and 
forearm  are  kept  undisturbed  on  the  splint.  The 
anterior  part  of  the  splint  may  Ijc  gradually  removed  as 
the  range  of  passive  movement  is  increased.  "\Mien 
the  patient  leaves  his  bed  the  arm  must  lie  carried  ni 
a  sling,  midway  between  pronation  and  supination,  and, 
to  prevent  the  hand  drooping  to  the  ulnar  side,  two 
ledges  of  gutta-percha  are  fixed  to  the  ulnar  side  of  the 
splint — one  to  support  the  hand,  the  other  to  keep  the 
splint  in  proper  position. 

2.  The  wrist  may  also  be  excised  by  a  single  longi- 
tudinal incision  in  the  ••entral  line  of  the  fmenrin 
belnud,  four  inches  long,  commencing  one  inch  and  a 
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iiaJl  ubovc  tilt'  stylnid  [iniccys  of  tlic  I'adius,  and  eiidiiiL; 
ono  incli  lielow  the  carj)0-inctacavpal  joints, 

'Die  same  principles  are  adopted  as  in  tlie  previous 
method,  and  it  is  tlierefore  nnnecessarj'  to  g"  (jvcr  tlie 
n|(e ration  in  detail.  An  evident  disadvantage  of  the 
single  incision  is  the  al)sence  of  sufficient  provision  for 
drainage ;  and,  therefore,  shonld  this  method  he 
adopted,  it  is  advisable  to  make  an  aperture  for  this 
purpose  through  the  pahnar  surface  of  the  arm,  and 
stitch  u]i  the  long  dorsal  incision  entirely. 

Total  excision  of  the  wrist,  as  above  described,  is 
seldom  adA'isable.  A  rigid  anterior  splint,  with  or 
without  elastic  extension  of  the  wrist  joint,  to  keep  the 
diseased  surfaces  at  rest  and  a])art,  counter  irritation, 
and,  if  deemed  necessary,  tlie  hypodermic  injection  of 
iodoform  or  carbolic  acid ;  cdmbuied  with  good  food  and 
open  air  exerci.se  may  check  the  di.sease  and  preserve  a 
useful,  though  crippled  hand.  The  arm  must  be  carried 
ill  a  sling,  midway  between  pronation  and  supination, 
and,  most  iinporta,nt  of  all,  cai'c  taken  to  preserve  tlie 
movements  of  the  lingers  and  tliuml),  while  the  wrist 
joint,  is  ke|)t  rigid;  in  short,  it  .should  lie  treated  with 
Ihe  same  care  as  tliat  Vjcstowed  on  Ihc  Avrist  aJter 
'■xcision.  It  may  also  be  necessary  to  make  incisiuns 
to  let  out  pus,  and  remove  disintegrated  bone,  and  scra,|K! 
away  the  iidiltrated  ti.ssues. 
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CHAPTER  XX. 

SPECIAL  EXCISIONS 

(  Continued). 
THE  HIP. 

The  term  '  excision  of  tlie  hip,'  as  ordinarily  under- 
stood, means  removal  of  the  head  of  the  femur  only, 
although  the  acetahulum  may  also  be  removed,  if  thought 
necessary.     Cases  requiring  this  operation  may  b.- 
classified  as  usual— (1)  For  rlisecm,  advanced  strimious 
disease,  accompanied  by  abscesses,  where  the  patient  is 
in  danger  of  perishing  from  exhaustion,  and  tlie  disease 
has  passed  beyond  tlie  hope  of  cure  by  natural  means  ; 
the  usual  means,  such  as  complete  rest,  extension, 
incisions  to  evacutate  pus  and  sequestra,  scraping.  eV.-c., 
having  been  patiently  tried  and  failed.    In  some  cases 
abscesses  do  not  form  (the  'arthritic'  form  of  the 
disease,)  the  disease  in  this  case,  it  is  said,  having  its 
origin  in  the  synovial  membrane,  the  patient  recovering 
with  a  useful,  though  stiffened  joint.    Just  as  in  the 
shoulder,  the  head  of  the  femur  is  more  fre(piently 
attacked  than  the  acetabidum,  and  the  upper  epiphysis 
may  often  be  found  lying  in  a  state  of  canes  on  the 
dorsum  ilii,  or  m  a  suppurating  cavity  with  sinuses 
leading  down  to  it,  but  the  pelvic  bones  not  ailected. 
In  these  ciises  excision  is  indicated  to  save  from 


;i 


special  Excisions —  The  H ip. 


315 


liiigoniig  death  from  '  Jiectic '  or  tedious  vear.s  (if 
suflering,  and  secure  a  more  useful  limb  than  natuie 
will,  unaided,  provide ;  and  the  slight  operation  required 
for  this  jmrpose  does  not  place  the  patient  in  any  -worse 
jiosition,  to  say  the  least  of  it,  than  he  was  in  before, 
and  not  only  so,  but  removes  the  cause  of  the  '  hectic ' — 
a  chronic  form  of  blood  poisoning.  Even  should  there 
be  no  sinuses  leading  down  to  tlie  joint,  if  it  contain 
pus,  the  sooner  it  is  evacuated  and  the  cavity  drained, 
the  better — provided  it  is  done  antiseptically — for 
there  can  be  no  hope  of  '  absorption '  taking  place, 
matters  simply  going  from  bad  to  worse.  Ki  the  same 
time  all  loose  pieces  of  bone  should  be  removed,  the 
diseased  surfaces  scraped  with  a  sharp  spoon,  and  the 
limb  then  put  up  in  the  best  position  for  ankylosis,  either 
by  tlie  long  splint,  or  weight  and  pulley;  after  ankylosis, 
tlic  increasi'il  inoliility  of  the  lumbar  vertebrfe  make  up 
for  the  stilf  hij)  joint.  In  tlie,  fortunately,  less  comiimn 
Form  where  the  disease  begins  in  the  acetabulum,  the 
Miitiu'nl  teniiiiiati(jn  of  such  cases  is  deatli :  in  them, 
tberefiii'e,  the  Suigedii  is  lioiind  tn  interfere  ;uid  excise 
fhe  joint  to  prnvide  snlhcieiit  drainage  I'oi'  the  pelvic 
abscesses  and  the  removal  of  loos(^  pieces  nf  lione. 
Kxci.sion  fir  disease  in  adulf  life  is  almost  uniformly  fatal, 
and  the  operation  is  therefore  confined  td  chiidhdod  and 
youth.  (2)  For  hijuri/ — compound  fracture  of  ujijier 
part  iif  femur,  the.  ran;  condition  of  compound  dishiea- 
tinn  iiud  gnn-shut  injuries.  (.'5)  For  the,  rcsnll  of  (li.^casc 
or  iiijunj,  the  hip  jnint,  ought  never  to  lie  excised  fur 
OS.SC0UH  ankylosis  in  a  bad  ])osition.  The  proper  treat- 
iiK'tit  iif  sucli  f^Mses  is  ( 1)  to  pcrf'ni  u:  subcutanedus  section 
"f  the  neek  of  the  fe.iuui'  as  ]ir;ietie,ed  by  AV.  Adams;  (ir 

(-)  (  ■ANI  S  OpcrMtinn  iif  Subi'Utani'iiUS  seeljon  (if  tlir  sh.'lft 


:UG  TJie  AiKxtoiiiy  of  Surge ly. 

below  hvth  ti'oclianters,  an  operation  tlial  may  be  pei'- 
formed  in  many  cases  where  Adam's  operation  is 
impracticable;  or  (3)  Sayre's  operation  of  divisinn 
ahoi-e  the  lesser  trochanter,  with  concave  section  of  tlie 
upper,  and  convex  of  the  lower  part  of  the  diA'ided 
lione,  so  as  to  form  a  kind  of  artificial  joint.  In  all  cases 
the  limb  is  then  brought  down  to  the  straight  position. 

For  the  control  of  haemorrhage  apply  the  elastic 
tourniquet,  as  in  amputation  at  the  hip  joint.  It  may 
be  excised— (1)  by  a  semilunar  incision  with  its  con- 
cavity directed  forwards,  commencing  midway  between 
the  great  trochanter  and  the  crest  of  the  ilium,  along 
the  posterior  aspect  of  the  great  trochanter,  or  (2)  by 
a  longitudinal  uicision,  and  then  a  cross  one  a  little 
above  the  great  trochanter— T-shaped  incision,  running 
somewhat  behind  the  great  'trochanter  with  either  a 
transverse  incision  across  its  upper  end,  making  it 
T-shaped,  or  simply  a  hook-shaped  curve,  with  the 
concavity  forwards,  upw  ards,  and  forwards  towards  the 
head  of  the  bone  ;  or  (3)  a  simple  straight  longitudinal 
incision,  four  or  five  inches  long,  along  tlu'  posterior 
border  of  the  great  trochanter.  In  all  cases  of  excision 
for  disease  it  will  lie  most  convenient  to  begin  with  a 
straight  incision,  it  may  be  through  existing  sinuses  : 
the  joint  can  then  be  examined  thoroughly,  and,  if 
found  too  far  gone  for  excision,  it  can  readily  be  trans- 
formed into  Jordan's  amputation. 

EXCISION  FOR  DISEASE. 
Tlie  patient  is  placed  on  the  sound  side,  and  then  a 
longitudinal  incision  is  made  directly  over  or  soinc- 
M'hat  behind  the  great  trochantei' ;  if  more  c  onvenient 
Ibc  T-shaped  incision  may  b(>  used.     Tlic  assistant 
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iidW  udducts  tlie  limb  luid  rotates  it  inwards,  uud  ut 
tlie  same  time  pushes  it  upwards  till  the  upper  end  of 
the  bone  is  exposed  and  divided,  at  a  level  determined 
by  the  extent  and  situation  of  the  disease,  e.g.,  if  the 
disease  has  begun  in  the  head  of  the  femur,  tliat  bone 
is  sawn  below  both  trochanters,  wliereas,  if  it  has  begun 
\\\  tlie  acetabulum  it  may  be  divided  through  the  neck, 
leaving  tlie  trochanters.  Carious  cavities  must  be 
gouged  out  of  the  upper  end  of  the  section  sliould  any 
exist,  and  the  acetabulum  examined  and  treated  in  the 
SHUie  way.  It  is  better  to  save  the  periosteum  if  the 
rase  admits  of  such  a  tliiug ;  this  is  done  by  a  JL 
incision,  tlie  longitudinal  part  being  over  tlie  great 
trnchauter,  and  tlie  transverse  round  thc^  bone  below  the 
great  trocliautcr ;  tlie  two  halves  are  tlien  turned  aside, 
with  tlie  muscles  attaclied,  by  a  strong  periostinim 
elevator.  In  this  way  the  periosteum  is  not  stripped  oil' 
the  upper  part  of  the  shaft  to  an  indefinite  extent, 
s\  liich  is  otherwise  apt  to  occur. 

KXCISIO.X  FOR  IN.TTIHV. 

Excision  for  injury,  or  in  the  dead  subject,  is  a  much 
more  dilHcult  ojie.ration,  especially  in  cases  where  Mn' 
neck  of  the  bone  is  fractured  and  the  leverage  of  the 
shaft  e.aniiot  be  utilised  to  turn  the  head  of  the  boue 
out  of  the  acetabulum.  The  patient  is  placed  on  the 
souikI  side,  and  an  assistant  holds  the  thigh  first 
slightly  Hexed,  while  the  opei'ator  is  making  the  lirst 
ineisioii.  i'',ither  the  senii-limMr  or  the  simple  straight 
iiieision  in;iy  be  used.  The  incision  ninst  Ih;  carried 
light  down  to  the  bone,  so  as  to  clear  the  jiosterior 
;is|iect  of  the  grea.t  trochanter,  passing  through  the  skin, 
sn|)eilicial  fascia,  with  ils  vcsselw  and  nerves,  (Jie  deep 
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fescia,  and  dividing  the  three  glutei  muscles,  pyri- 
forniis,    obturator   internus   and    gemelli,  obturator 
externus,  quadratus  femoris,  and  part  of  adductor 
magnus.    The  assistant  now  everts  the  foot,  while  the 
Surgeon  divides  the  remaining  structures  on  the  outer 
side  of  the  great  trochanter,  as  well  as  the  muscles 
attached  to  its  anterior  aspect,  chiefly  the  gluteus 
medius  and  minimus,  and  part  of  the  vastus  externus 
and   crureus.    The   foot  is  now  inverted,   and  the 
operator  divides  the  posterior  part  of  the  capsule  of  the 
joint  and  the  cotyloid  ligament,  while  the  assistant 
again  flexes  the  thigh,  forcibly  adducts  and  rotates  it 
inwards,  placing  his  hand  against  tlie  upper  and  inner 
part  of  the  thigh,  and  pushes  it  upwards,  so  as  to  dis- 
lodge the  head  of  the  bone,  and  allow  the  Surgeon  to 
divide  the  ligamentuni  teres  and  rest  of  the  capsule. 
In  cases  where  the  neck  of  the  bone  is  lu'oken,  the 
fractured  part  must  be  seized  ^  ith  a  lion  forceps  and 
dissected  out.   When  the  head  is  dislodged,  it  is  grasped 
with  the  lion  forceps  and  the  lione  divided  immediately 
below  the  great,  but  above  the  lesser,  trochanter.  ^Ul 
hleedhig  vessels  must  now  be  secured;  and  the  vessels 
most  likely  to  be  divided  are  those  in  the  neighbour- 
liood  of  the  upper  part  of  the  great  trochanter— vi/.., 
branches  from  the  deep  division  of  the  gluteal  artery  ; 
branches  of  the  sciatic  artery,   and  the  ascending 
branches  of  the  external  circumflex  branch  of  the  pro- 
funda; and  probably  also  branches  of  the  obturatoi', 
and  tlie  internal  circumflex  branch  of  the  profunda— all 
<,f  which  arteries  give  nutrient  branches  to  tlie  Inp 
jiiint. 

After  Treatment.— An  interrupted  long  splint,  with 
ir..n  brackets  opposite  the  wound,  to  allow  of  easy 
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ilrcpsiiig,  may  Le  required,  to  prevent  the  femur  pro- 
truding at  the  wound.  The  usual  treatment,  however, 
i^<  by  the  weight  and  pulley,  the  foot  of  the  bed  being 
raised,  and  part  of  the  patient's  own  weight  acting  as 
the  counter-extending  force.  When  the  wound  is 
partly  healed  Thomas'.s  hip  splint  may  be  applied,  and 
tlie  patient  allowed  to  go  about  in  the  open  air  as  much 
as  possible.  Bony  ankylosis  is  rare  (Holmes).  The 
shortening  is  usually  pretty  considerable,  and  a  high- 
lieeled  boot  will  lie  rerpiired  as  well  as  a  staff,  and 
probably  a  urutcli. 

THE  KNKE. 

As  excision  of  the  knee  stands,  as  it  were,  on  the 
linrder-land  between  amputatiou  and  excision,  it  is 
necessary  that  great  care  be  exereiseil  in  the  .selection 
nf  cases;  in  properly  selected  cases  tlie  operation  is 
strikingly  successful,  but  in  badly  selected  cases  it  is 
as  strikingly  unsuccessful.  The  history  of  the  upera- 
tinn   shows   a   higher   deatli    rate   than  amputation. 

Cases  requiring  excision  may  Ik  (1)  from  (lise.axe, 

as  slnimous  arthritis  with  destruction  of  the  cartilages 
and  limited  di.sease  of  the  lione.  (2)  For  injur ij,  as 
lacerated  winiiids  of  the  Joint,  eornpiiund  fracture,  (><im- 
jiound  disliicatidii  and  guii-slidt  inj'uries.  ('.))  For 
/■e."-ii//s  of  iJ/spns''  (If  iiijiini,  as  ankylnsis  in  ji  I'anlly  or 
useless  positiiin.  Sjieaking  generally,  in  a,  proper  case 
lor  excision  the  following  conditions  art^  neeessai'y — 
(I)  The  disease  should  ]»:  HuiUpiI,  not,  involving  the 
epipliysi;d  cartilages;  (2)  the  jiatient  should  be  anislihi- 
liiuKiUii  licall.lni,  there  should  be  no  I'vidiuice  of  sueli 
a.  constitutional  all'ect-iou  as  the  tubercular,  or  wa,xy 
diseiisc  of  internal  organs;  (.''.)  the  conditions  re(|uiring 
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should  be  the  result  of  au  accident  and  not  the 
expression  of  constitutional  miscliief,  in  which  case 
excision  would  do  no  good;  (4)  it  must  be  in  the 
chronic  stage;  (5)  there  should  be  no  sinuses  leading 
down  to  suppurating  and  septic  cavities;  if  such  exist, 
then  the  operation  of  excision  should  only  be  used  as 
an  exploratory  measure,  with  everything  ready  for 
amputation  there  and  then  if  necessary.  What  amputa- 
tion to  perform  will  necessarily  depend  on  the  state  of 
the  case;  the  four  more  lively,  in  order  of  trial,  are 
CAiiDEN  or  Gritti  at  the  knee,  SrENCE  or  Teal  at  the 
lower  third  of  the  thigh.  (6)  The  patient  should  not 
be  tun  young,  as  the  epiphysial  hues  are  near,  and,  if 
injured  or  removed,  the  growth  of  the  liuLb  will,  to  a 
great  extent,  be  checked;  fourteen  or  lifteeu  is  con- 
sidered the  most  favourable  ag(j,  but  it  may  range  from 
fifteen  to  thirty  years  of  age.  Mr  Giant,  it  is  true,  h;is 
operated  successfully  on  cases  at  the  advanced  age  of 
fifty-three,  but  such  examples  are  rare.  Besides,  in 
young  children  there  is  a  proliabilit}-  of  reco\-ery  without 
such  a  severe  operation;  rest,  incision,  scraping,  ami 
drainage  may  work  wonders.  Further,  in  children  the 
joint  disease  is  probably  only  a  symptom  of  profound 
'consitutional  cachexia.  (7)  Tlie  patient  should  not  be 
too  old,  for  then  the  reparative  power  will  lie  deficient 
to  unite  the  bony  surfaces  and  iill  up  the  large  t-avity ; 
beyond  30,  as  a  ride,  it  is  better  to  amputate  ;  (8)  Tire 
j.atient  should  be  in  the  prime  of  life,  and  free  from  all 
visceral  disease,  and  able  to  bear  the  long  conlinement 
t(,  one  position, nec(>ssary  to  jirocure  lirm,  bony  ankylosis. 

Threi.  forms  of  incision  may  be  used  in  excision  of 
this  joint— (1)  The  H-sliaped— a  longitudinal  incision, 
;,|  the  outer  and  inner  sides  of  the  Joint,  united  by  a 
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tnuisvcvsc  one  across  tlio  patella;  this  incision  necessi- 
tates an  unnecessary  amount  of  division  of  textures  ; 
(2)  a  single  longitudinal  incision  in  the  axis  of  the 
liml),  from  three  inches  aliove  the  patella  to  Ijelow  the 
liganientum  patellfe  ;  this  form  of  incision  has  no  adva]i- 
tage  here,  as  in  the  elboAv  joint,  and,  besides,  it  gives  no 
opportunity  for  proper  drainage  ;  (3)  a  horse  shoe- 
sha[)ed  incision  with  its  convexity  downwards  and 
extending  from  the  posteri(n'  margin  of  (Uie  condyle  of 
tlie  femur  to  the  postei'ior  margin  of  the  other,  and 
passing  innuediately  above  tlie  tubercle  of  the  tibia, 
Tn  chi'rk  haemorrhage,  and  render  the  operation 
■  liloodless,'  an  clastic  tourniquet  must  be  applied  to  the 
fi-moral  arlery. 

I!y  the  horse  shoe-shaped  incision. — This  is  the 
besl  form  nf  incision,  as  there  is  not  the  same  objection 
tn  I'rnss  incisidiis,  in  cxeisidii  of  the  knee  jnint,  as  thei'c 
is  in  excisiiiu  nf  the  elbnw  jnint;  the  nbject  aimed  at 
in  Ifie  fnniii'r  (tlir  knrc  jnint)  is  not  a  movable  articu- 
latinii,and,  cnnsci  |ui'ntly,  a,  cross  incision  is  an  advantage, 
as  the  cicfiirix  tends  to  cnnti'aci,  and  keep  the  jiarts 
tight  in  front. 

Position  of  the  patient.— lie  slmuld  be  in  tiie 
vceunibeiit  posit, inn,  his  knee  being  sHghtly  bent, 
(prolialily  already  so  by  (b'sciise)  is  lii'inly  held  by  ;ni 
assistant  se.'it.cd  in  fmnt  nf  the  patient,  or  facing  the 
nper;it,<ir,  sn  ;i,s  tn  pri'sent,  tJie  knei'  vertically  to  tlie 
•"""Urgi-nn,  liis  niKt  liand  grasping  the  tliigh  and  the 
"•'i''!'  h;inil  the  W<s,,  while  llie  I'nnt  rests  limdy  on 
'be  l;ib|(;.  If  iissisl.aiils  ai'e  |ilentifnl,  twn  m.'iy  be  eni 
ployed  insteiiil  nf  one— one  tn  hoM  the  leg,  and  the 
"ther  |,he  tliigh.  The  Surgeon,  stamling  on  Ibe  right, 
^i'l''         the    linih  tn   1  Ncised,   ('•.,/..    if    i|,    is  )hl' 
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light  kjiee,  li^  stands  uu  tlit^  outer  side  of  the  limh), 
makes  the  horse-shoe  incision  according  to  the  rules 
ah'eady  given;  by  this  incision  the  integumentary 
structures,  and  the  hgamentuni  patellae  are  divided,  and 
the  patella  turned  up  in  the  elliptical  flap.  The  knee 
is  now  to  be  forcibly  flexed  while  the  Surgeon  divides 
the  lateral  ligaments,  which  allows  slight  separation  of 
the  bones,  and  he  next  divides  the  crucial  ligaments  by 
cutting  down  upon  the  head  and  spine  of  tibia,  so  as  to 
avoid  any  risk  of  injury  to  the  popliteal  vessels.  The 
bones  are  now  held  semiflexed,  and  the  femur  raised  so 
as  to  project  its  condyles,  wliich  are  then  to  be  cleared 
for  the  saw,  tlie  bones  of  the  leg  being  at  the  same  time 
pulled  towards  the  table.  The  Surgeon  grasps  the  part 
to  lie  removed  with  the  lion  forceps,  ^\\\\\&  the  assistants 
steady  the  leg  and  thigh,  and  choosing  a  hroad-hlacleil 
amputating  saw  divides  the  femur  through  the  highest 
point  of  the  articidar  surface,  and  at  right  angles  to  the 
shaft,  in  the  antero-posterior  direction,  lnit  parallel  with 
the  articular  surfaces  in  the  transverse — '■parallpl  fo  tlte 
condyle-^  and  j^frpendknl ar  to  the  fJiaft'  (Heath),  in 
order  to  avoid  any  tendency  either  to  knock-kneed  nv 
bow-legged  deformity.  Tlie  leg  is  now  forcibly  flexed 
by  carrying  the  foot  liackwards,  so  as  to  project  the 
liead  of  the  tibia,  which  is  to  be  cleared  for  the  saw  by 
means  of  a  blunt  pointed  knife,  lest  the  vessels  behiiid 
be  injuvinl.  The  fennir  is  tlien  steadied  by  tlie  assistanl 
in  charge,  while  the  tilua  is  drawn  in  front  of  it,  and 
supported  vertically  while  the  operator  holds  its  up]ier 
part  firndy  with  bis  left  liand  and  removes  a  thin  slice 
witli  tlie  Itroad-bladed  saw.  The  section  of  the  tibia 
must  be  ]iarallcl  with  its  articular  surface,  and  at  right 
angles  to  its  long  axis, — i.e.,  af  right  angles  to  its  s];aft 
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ill  liiitli  (liiVL'tiuii.s.  lij  using  tliH  1ii'(i;mI-1>Li(Ii'i1  siiw,  tin' 
section  of  both  femur  and  tibia  is  made  from  before 
backwards;  Init  if  preferred  a  Butclier's  saw  may  l^e 
used,  and  tlie  division  made  from  beliind  forwards,  but 
it  is  more  difficult  by  this  phui  to  secure  a  j^erfectly  Hat 
surface.  In  cases  Avhere  the  condyles  of  the  femur  do 
lint  retain  their  normal  shape  or  oblicjuity.  the  guide 
given  by  Erk'HSEN  is  the  following: — '  The  patient  lying 
Hat  on  his  liack,  the  thigh  is  flexed  to  a  right  angle,  and 
iidducted  till  the  inner  side  of  the  knee  corresponds  to 
tlie  middle  line  of  tlie  liody;  the  saw  is  then  to  be  helil 
parallel  to  the  surface  of  the  table.'  There  ari>  two 
nbjeetions  to  .-rawing  tlie  femur  through  the  highest  part 
(if  tbi'  troclileai'  surface,  as  is  usuall}^  recommended  — 
(I)  tlir  srrtioii  will  Usually  be  above  tbe  broadest  part 
uf  the  i-ondyli's,  and  luore  especially  during  the  growing 
prriotl  of  youtli,  and  (2)  in  young  persons  the  lower 
epiphysis  will  be  entirely  removed  —  this  epiphysis 
lines  not  unite  with  tlie  sliaft  till  twenty  years  of 
age.  Hut  is  it  necessary  to  go  sn  high?  It  may  in 
some  eases  wlici'e  the  disea.se^  has  spread  a  eonsiderahle 
ilistiinee  fmni  tlie  arl-ieular  surface;  but,  as  a  rule,  in 
l>rnper  ciises  the  seetinn  may  lie  ni;i,de  through  the 
broadest  pai'l  nf  the.  ennilyles,  a,nd  ;iny  remnining 
eaitilnge  remnved  frmn  the  tmchlea  by  a  liuteher's  saw, 
euttiug  i-iiini'l  the  linlie  ni'  else  by  Ijic  bone  fnrceps. 
I  he  operation  oi'  ejeai'ing  (he  Imnes  musi  be  cnnduetcd 
very  (carefully,  keeping  the,  edge  nf  the  knil'i!  close  to 
tiie  lione,  nn  ai'cnunt  nf  the  |irn\iniity  nf  the  large 
liO[ilit,ea.l  a,rtery  and  il,s  a,rticula,r  branches,  especially  in 
cases  nf  patlioldgical  distort-ion.  The  mpcri'ir  iiih-rnal 
(iiiinilar  passes  round  the,  remur,  almve  tbe  iid^enial 
'•niulyle  and  uiuhr  the  Icndnii  nf  the  adductor  mao-- 
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nus,  and  the  Kiiperior  ('xiernal  ariiru/ar  passof;  nmiid 
immediately  above  the  outer  condyle ;  the  iiiferwr 
infernal  passes  below  the  internal  tuberosity  of  the 
tibia,  between  the  bone  and  the  internal  lateral  ligament 
of  the  joint,  and  the  inferior  e:iiernal  passes  above  the 
head  of  the  fibula,  but  beneath  the  external  lateral 
ligament  and  the  tendon  of  the  l)iceps.  The  a?:yg(>.-< 
articular  enters  the  joint  liy  piert-ing  the  ligament  of 

WlNSLOW. 

The  patella,  if  much  diseased,  sliould  be  removed  ; 
if  only  sliglitly  it  should  Ije  denuded  as  in  Gritti's  amp\i- 
tation;  if  healtliy,  it  may  bo  left.  Tlie  arteries  likely 
to  be  di-\'ided  in  this  operation  are  those  taking  part  in 
the  general  anastomoses  around,  or  in  tlie  joint,  viz., — 
The  five  articular  branches  of  the  popliteal  already  men- 
tioned, totxetlier  with  Imiuches  from  tlie  anastomoticn 
magna  of  tlie  femoral,  and  the  recurrent  articular 
branch  of  the  anterior  tibial  artery.  The  flap  is  tlieii 
turned  down  and  fixed  by  sutures,  and,  tliougli  no  doubt 
it  seems  very  redundant,  it  nnist  on  no  account  be 
curtailed.  Drainage  tubes  are  to  bo  inserted  into  the 
posterior  angles  of  the  incision,  hence  the  necessity  of 
becinnina:  and  ending  the  incision  to^\•ards  tlie  posterior 
part  of  the  two  condyles. 

After  Treatment. — Various  forms  of  splints  are  used  : 
they  usually  consist  of  a.  padded  back  sjilint,  re<aching 
from  the  fold  of  the  nates  to  near  the  heel,  and  a  long 
interrupted  external  splint,  with  a  foot  piece.  But 
the  best  method  is  that  devised  by  Dr  V.  II.  AVaTson. 
It  consists  of  two  ]iarts: — (1)  A  suspension  rod  of  iron 
(Fig.  23),  extending  from  tlie  groin  to  the  foot :  t  he  uppi-r 
part  is  straight,  then  there  is  an  arch  over  the  joint,  a 
straight  part  again  for  the  leg  wifli  a  hook  (a)  near  tlic 
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aiiklf  ji-iiiit,  fof  swinging  Uk'  linih,  iiiid,  liistl\-,  a  rai.scd 
part  running  alung  the  dursuni  of  tlic  foot.  (2)  jNTodelled 
Godcli  .splint  (Fig.  24),  long  enough  to  extend  from 
the  tuberosity  of  the  ischium  to  lieyond  the  heel.  It 
is  scooped  away  opposite  the  joint,  and  there  is  an 
aperture  at  the  loAver  end,  corresponding  to  the  teiido 

Fig.  23. 


Iron  Suspension  Rod. 

Ilocik  foi- .swinging  tlic  linjb. 

.\cliillis  and  liec],  like  a  .stirruji,  the  two  sides  folding 
11)1  on  cacli  sidr  df  the  malleoli,  while  the  os  caleis  is 
in  no  ri.sl<  firmi  |)ressnre.  The  splint  is  well  padded 
and  cnvcrcd  witli  gutta-[iercha  ti.ssne  opposite  the 
wound,  and  the  leg  jdaeed  upon  it.  Next,  the  iron  rod 
is  laid  on  in  t'nmt,  witli  folded  Imraeic  lint  between  it 


Fig.  24. 


Modelled  Gooch  Splint. 
and  till'  I  null  nt,  iJi,.  gn,in,  iipper  |iait  uf  I  ilna,  and  ankli'. 
Over  all  is  In  be  piarcd  abundance  nf  roll.niLWonl  ami 
llii'n  iijicv.  irnrr  I'lillcr  ba.iidages,  applied  fnuii  tbi^  tncs 
upwards,  and  I,!,,;  wbole  rendered  immovable  by  pla.ster 
"f  I'aris  a|.plicd  nhuve  ami  bdnw  Ibc  kiicr.  Tlie,  lindi 
swung  rrnni  \\w  ywWvy  nf     .S;dlrr's  swing,  or  fnuu 
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tlie  top  bar  of  an  ordinary  cage;  tlie  I'uul  and  leg  being 
.sligMly,  ljut  not  too  much,  raised.  By  tliis  means  tbe 
wound  can  be  readily  dressed  witlioiit  disturbing  the 
splint  or  moving  the  bones.  The  limb  may  be  kept  in 
this  position  for  an  average  period  of  three  mouths,  (it 
may  be  more  or  less),  necessary  to  procure  firm  union; 
for  other  three  months  it  should  be  encased  in  a  starcli 
bandage,  and  gradually  brought  into  use  for  support 
and  progression.  When  the  bones  are  completely  con- 
solidated, a  high-heel  boot  will  usually  be  required,  to 
compenisate  for  any  shortening  of  the  limb,  usually  from 
one  to  three  inches. 

THE  ANKLE. 

This  is  an  operation  but  rarely  performed;  many 
Surgeons  arc  strongly  opposed  to  it,  believing  that 
ainputation  at  the  ankle  jouit  is  preferalile.  It  may, 
liowever,  occasionally  be  performed  with  adA'antagc  : 
cases  appropriate  fnr  the  operation  may  be— (1)  tor 
disease,  i)rovided  that  the  disease  is  strictly  limited  to 
the  ends  of  the  tilua  and  Hbula,  and  the  articular 
surface  of  the  astragalus,  and  that  the  operation  is 
performed  before  constitutional  exhaustion  has  super- 
vened. In  cases  of  tubercular  disease  of  the  joint,  if  at 
all  advanced,  excision  should  l)e  viewed  with  suspicion. 
The  great  risk  of  constitutional  infection  must  not  be 
forgotten— tubercular  disease  of  the  testicle,  tubercular 
infection  of  the  lung,  ami  finally,  tubercular  meningitis 
carrying  off  the  patient ;  whereas,  in  all  ]irol3ability,  liad 
the  foot  been  amputated  as  soon  as  tlic  disease  was 
discovered,  the  life  might  have  been  saved— it's  the  old 
story,  'penny  wise,  and  pound  foolisli '—saving  a  Jnoi 
hut  losing  a,  /V/V.     2.  For  iiijurn.  as  compound  fracture 
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of  the  malleoli,  compound  dislocation  of  the  joint,  and 
gun-shot  injuries,  provided  the  patient  is  in  the  prime 
of  life  and  uuaflected  by  constitutional  disease.  In 
such  eases  it  is  often  merely  a  dressing  of  the  ends  of 
the  protruded  hones,  or  removal  of  loose  pieces,  or  dia- 
articidation  of  the  astragalus  throus'h  the  original  wound. 
Various  forms  of  incision  are  used.    (1)  Hancock's — 
.Vn  incision  beginning  behind  and  about  two  inches 
ab(jve  the   external   malleolus,  carrying  it  forwards 
beneath  that  process,  then  in  front  of  the  anlcle  joint, 
and  terminating  about  two  inches  above  and  Ijehind 
the  inner  malleolus.    This  incision  must  not  penetrate 
lieyond  the  deep  fascia,  so  that  the  tendons  and  tlieir 
sh(;aths  are  uninjured.     (2)  The  Ijest  method  is  by 
means  (jf  two  lateral  incisions  passing  below  the  two 
niallenli — one  along  the  inner  and  posterior  margin  of 
tlic  tibia,  beginning  al)out  two  and  a  half  inches  above 
the  internal  malleolus  and  passing  below  it,  aiid  then 
curving  foi'wards  mund  it  tnwards  the  tendnn  nf  tlie 
tibialis  anticus  ;   the  nther  is  of  the  same  extent  and 
form,  and  is  made  along  tlie  outer  margin  of  the  Hbula, 
curving  round  tlie  external  malleolus  and  forwards 
towards  the  tendon  of  tlie,   peroneus  tertius.  This 
in(;ision  closely  resendiles  I>.\ii,\vj';i,i;'s,  only  he  turned 
forwards  at  t,hc   malleoli  at  a,n  a,nglc  and  not  in  a 
gcntly-roundcd  f'asiiioii  ;   it  is  simply  1  la.ncock's  'wifh- 
out  tho  a.ntei-ior  connei'tion.      It  is  also  possilile  to 
exci.se  the  joint  through  the  KXTKiiNA i,  incision  alone 
( liuciiA.NAN),   with,   should   the   disarticulation  prove 
dilUcult,  a,  sliort  strajglit  incision  over  the  internal  mal- 
leolus, just  sullicicnt  to  enable  the  opc^'aJ.or  to  divide 
the  intjcrnal  latei-al  ligament,.     What-ever  method  fie 
adoiitcil  niusi  be  no  division  of  Irniloiis.  mil  even 
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those  that  act  prhiiaiily  on  tlie  ankle  joint  pro[)ei' ; 
because,  tliongh  the  ankle  joint  he  ankylosed,  yot  the 
numerous  joints  in  front  of  this  become  more  mobile 
and  to  a  great  extent  make  up  for  it. 

By  the  Two  Lateral  Incisions. — The  limb  is  emptied 
of  blood  by  vertical  suspension  as  usual,  and  the  elastic 
tourniquet  applied  a  little  above  the  knee.  The  foot  is 
laid  on  its  inner  side,  and  the  Surgeon,  standing  in  front 
of  it,  makes  the  external  incision  according  to  the  rules 
already  laid  down ;  the  flap  of  skin  is  then  dissected 
upwards,  so  as  to  expose  the  external  malleolus  and 
the  lower  end  of  the  .shaft  of  the  fibula.  The  deep 
fascia  is  next  to  be  opened  close  to  tlie  filjula  and  the 
peronei  tendons  (longus  and  brevis),  carefully  separated 
from  their  "roove  behind  the  external  inalleohis,  so 
tliat  the  operator  can  pass  his  finger  l)ehind  that  bone  ; 
the  tendons  are  then  held  aside  a  blunt  hook,  and 
the  external  lateral  ligament  divided.  The  external 
malleolus  is  then  grasped  Avith  the  lion  forceps,  while 
the  bone  forceps  is  used  to  di\-ide  the  fibula  opposite 
the  upper  limit  of  its  articular  surface — immediately 
above  the  broadest  part  of  tlie  malleolus,  after  which 
it  is  to  be  twisted  out.  The  foot  is  now  turned  on  its 
outer  side  and  the  inner  incision  made,  the  ilap  di.s- 
sected  up  as  before,  and  the  deep  fascia,  divided  close 
to  the  edge  of  the  tibia  ;  the  structures  at  the  inner 
side  of  the  joint  are  then  to  be  carefully  separated  from 
the  bones— tibialis  posticus,  the  long  llexor  tendons  of 
the  toes,  and  the  posterior  tibial  vessels  and  nerves. 
These  being  held  aside,  the  internal  laleml  ligament  is 
divided,  or  the  internal  nialliMihis  may  be  treated  as  the 
external,  bi'ing  divitled  A\-ith  a  small  saAV,  and  (Iiimi 
twisted  out.     Next,  by  a  Inrcible  wirnch.  di.slcieate  (he 
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iVitifc  (_)utA\';u'ds,  su  as  til  make  tliL'  astragalus  prujuct  at 
the  external  wound,  'wliere  its  articular  surface  is 
reuiuved,  or  the  whole  bone  excised,  according  to  the 
extent  of  the  disease  or  injury.  After  this  the  tibia  is 
protruded  at  the  same  Avound,  cleared,  and  divided. 
Some  Surgeons  prefer,  the  soft  parts  being  held  out  of 
the  way,  to  pass  a  narrow-bladed  saw  through  the 
Avounds,  and  saw  the  bone  across  longitudinally. 
Branches  of  the  anterior  peroneal  artery,  and  perhaps 
some  of  the  malleolar  twigs,  Avill  require  ligature  ;  the 
wound  sliould  be  drained  from  the  external,  or  from 
b(_ith  incisions. 

After  Treatment. — The  method  adopted  is  of  little 
eonsequence,  provided  the  following  conditions  are 
fulfilled: — (1)  To  keep  the  foot  at  riglit  antjlex  to  the 
leg;  (2)  oil  no  account  to  allo\v  it  to  become  erer^c/, 
ii  little  inversion  is  of  less  eoiiseipience  ;  (3)  it  must 
1)C  maintained  in  this  position  during  tiie  period  ne- 
cessary to  secure  lirm  fibrous  or  osseous  ankylosis — 
prol)ab!y  not  less  than  thi'ee  months— of  the  ends  of 
tlie  til)ia  and  Hliula  with  the  astragalus.  l<'or  this  jmr- 
posc  .some  means  must  be  adopted  to  dress  tlie  wound 
witliout  disturbing  the  splint  or  moving  the  bony  sur- 
faces; some  method  like  tlia.t  a.dojited  by  Watson  for 
knee.  Joint  excisions.  When  the  parts  are  faii'ly  con- 
solidated the  leg  must  be  lixed  np  in  some  kind  of 
iiumoval)ii'  clressing,  and  grailually  lirought  inln  use. 
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CHAPTER  XXI. 
DISLOCATIONS. 

THE  UPPER  EXTKEMITY. 

Sterno-Clavicular  Articulation. — Glass,  Diartlirosis ; 
Si(h-r/as.<,  arthrodia,  or  gliding.  The  jmrts  entering  into 
its  formatiou  are  the  .sternal  end  of  the  elavicle,  tlie 
Kr.st  piece  of  the  sternum,  and  the  cartilage  of  tlie  lirsi 
rib.  Tlie  articular  surface  of  the  clavicle  is  much  largei- 
than  tliat  of  the  sternum,  and  is  invested  by  a  tliicki'v 
layer  of  cartilage  ;  the  sternal  facet  is  oblique  and  looks 
upwards  and  outwards.  Mr  ]\IoJiHis  points  out  that 
this  obliquity  allows  the  sternum  to  advance  upon  the 
end  of  the  (da\  ic]e  (luring  inspiration.  There  is  a  com- 
plete inter-articular  Hbro-cartilage  in  tliis  joint  :  it  is  a 
Hattened,  circular  disc,  but  thinner  in  the  centre  tliaii 
at  the  circumference,  and  is  attached  above  to  tlic  upjier 
a]id  posterior  liorder  of  the  clavicle,  and  belo\\'  to  the 
cartilage  of  the  first  rib  and  lower  edge  of  the  sternal 
facet,  and,  by  its  circumference,  to  the  ligaments  round 
the  joint.  In  this  way  tlierc  are  tAvo  complete  joints 
witli  two  synovial  membranes.  According  to  j\lr 
Humphrey,  these  two  j(nnts  liave  distinct  and  separate 
movements— the  one  between  the  clavicle  and  the  disc 
being  chicily  concerned  in  elevation  and  depression  of 
tlic  Sioulder;  while  that  between  the  sternum  and  tlic 
disc  is  concoi'ned  in  tiuj  forward  and  backwai'd  move- 
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luciils,  till.'  diric  mu\iug  witli  tlie  clavicle.  It  is  this 
l>ai't  also  that  is  chiefly  concerned  in  the  respiratory 
niovenieuts.  As  tlie  arm  hangs  by  the  side  the  cavity 
between  the  disc  and  the  sternum  attains  its  largest 
dimensions  and  is  V-shaped;  when  the  arm  is  raised  it 
becomes  slit-like  in  form,  and  its  cubic  capacity  lessened, 
and  it  is,  therefore,  tliis  mo\'ement  that  causes  most 
acute  pain  when  the  joint  is  inflamed  or  otherwise 
diseased,  e.g.,  in  pya-mia.  ^\nien  the  joint  contai:is 
fluid  the  swelling  is  best  marked  on  its  anterior  aspect 
on  accdunt  of  the  thinness  of  the  anterior  sterno- 
clavicular ligament.  The  most  important  ligaments  of 
tlie  joint  are — (1)  The  anterior  sterno-clavicular ;  {'!) 
The  posterior  sterno-clavicular  ;  (3)  The  inter-clavicular, 
passing  Fi'diii  rlavicle  to  clavicle  across  the  episternal 
iidtch  ;  (4)  The  costo-clavicular,  or  rhondjoid,  which 
stretches  fi'om  the  cartilage  of  the  lirst  rilj  to  tlie  rhniii- 
biiid  depn'ssiiiii  on  the  under  surface  of  the  clavicle, 
ll  is  a  sIh.hI,  and  very  strung  ligatiieid,  and  immediately 
behind  it  Hes  the  snl>clavian  vein.  (5)  The  inter- 
artieular  liliro-cartilagv.  Movements  (I)  Td  /7//.<c  the 
clavicle  (as  in  shrugging  the  shdukli'rs),  {<i)  the 
tiape/ius,  (h)  levabir  anguli  s(;a,pula',  (r)  tlie  twu  I'lunii- 
bnids,  (ll)  clavicular  liead  (if  tlie  stenii i-masbiid.  (li) 
T(i  d(i/;r';>i-<  till!  clavicle — chiefly  gravity,  a,nd  (o)  lnwer 
fibres  of  trapezius,  (b)  [lectoralis  minor,  (r)  sulirlavius. 
{■))  Fnnntrd  nidnnni'nl,  (as  in  |nisliiii.L;'),  {a)  ehiell}'  the 
serrutus  magnus,  also,  (h)  pccbiralis  niajnr,  (<■)  |iee,tnralis 
minor.  (1)  Jlnr/,inu-'/  ninrcinriil ^  (a)  rhniiibdids,  (A) 
middle,  fibres  of  tra|ie/,iiis.  (.''))  C i rr miid i(rl lint ,  a  mix- 
ture nf  all  llii'  (iLlier  iiinveiiients. 


The  A  natoiity  of  Surgery. 


DISLOCATIONS  OF  THE  INNEE  EXD. 
Dislocation  of  this  bone  is  rare — (1)  Because  uf  the 
very  powerful  ligaments  of  the  joint  and  the  thick 
expanded  end  of  tlie  bone,  which  gives  them  a  very 
advantageous  attachment.  (2)  The  force  is  usually 
transmitted  along  the  long  axis  of  the  Ijone,  and  it 
is  bent,  or  broken  rather  than  dislocated.  (3)  The 
mobility  of  the  scapula.  The  strength  of  the  joint  is 
entirely  due  to  ligaments,  together  with  the  inter- 
articular  fibro-cartilage  ;  it  has  no  muscular  or  bony 
strength.  In  the  order  of  frec[ueucy  the  dislocations 
are — (1)  Forwards — This  is  usually  mimd  by  falls  or 
blows  on  tlie  point  of  the  shoulder,  or  by  bending  tlie 
shoulder  forcibly  backwards.  The  point  (if  the  shoulder 
is  iJiqjlaced  downwards,  for^\'ards,  and  inwards  ;  the 
inner  end  of  the  bone  passes  doAvnwards  and  inwards, 
and  rests  in  front  of  the  manubrium  sterni,  and  carries 
its  own  head  of  the  sterno-mastoid  Avitli  it.  It  is 
readily  reduced  by  simply  pulling  tlie  shoulders  in 
directions  the  reverse  of  the  displacements,  up- 
Avards,  backwards,  and  outwards.  Rut,  as  in  all  j'oiiits 
the  strength  of  which  depends  on  ligaments,  tin- 
difficulty  is  to  keep  it  reduced.  It  should  be  treated 
in  a  way  similar  to  that  of  fracture  of  the  clavicle 
through  its  middle— (1)  A  pad  in  the  axilla,  to  vwv- 
come  the  inward  displacement ;  (2)  a  figure  of  eight 
round  the  shoulders  to  brace  them  back  imd  so  over- 
come the  forward  displacement;  (."5)  a  sling  to  su]-.port 
tlie  elbow  to  overcome  the  downward  displaccmcnl. 
In  addition  to  these  measures,  however,  something 
must  be  ]irovidcd  to  keep  the  cud  of  the  bouc  ill  its 
plarc  till  llic  Inni  ligaments  iriiiiitc.     Xki,aton  reconi- 
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inriids  nil  onliiiary  huriiiu  truss,  the  spring  passing 
under  tlio  (ipposito  axilla  and  tlie  pad  pressing  on  the 
joint  :  this  has  to  l)e  worn  for  about  two  months. 

2.  Backwards — This  may  bo  caused  by  the  point  of 
the  shoulder  being  driven  forcibly  upwards,  or  the 
hand  pulleil  \-iolently  forwards  ;  it  may  also  result  from 
dirert  violence,  sueli  as  the  kick  of  a  horse.  It  is, 
further,  sometinu^s  secondary  to  spinal  curvature.  The 
i/i.i/i/afevimis  resenible  the  last  form,  the  point  of  the 
slioiilder  being  carried  inwards.  In  addition,  liowever, 
lo  tliese  signs  the  disldcateil  end  may  ]U'ess  (in  the 
rrai'hea,  (esophagus,  or  vessels  at  the  ront  i>{  the  neck, 
producing  difficulty  in  swallowing  or  lireathing,  conges- 
tion of  the  vessels  of  the  head  and  neck,  ami  probably 
I'oma  ;  to  relieve  tliese  sym[it(inis  the  end  of  the  bone 
has  been  eM'ised.  Treatment. — A  splint  well  padded, 
especially  o])p(isite  the  centre  of  the  back,  jilaced  ti'ans- 
\ci-sely  lieliind  the  shoulders,  and  to  which  they  are  to 
he  iiraced  back  liy  a  Viandage ;  in  addition  to  tliis, 
should  the  ])atient  move  alidut,  it  will  lie  necessary  to 
use  an  axillary  pail  and  a,  sling  bi  supjiort  the  elbow. 
In  all  cases  df  dishieatinn,  the  arm  nnisl  be  tirml\- 
fastened  to  the  side. 

Upwards — A^'iy  rare.  it  is  rd/isn/.  by  indirect 
violence  sui-li  as  woidd  ea,riy  the  shouldei'  dowuwai'ds 
and  inwards.  'I'he  end  of  the  hone  passes  upwards 
ami  inwanls  liehind  the  sternal  head  of  the  sl-eruo- 
iiiastoid,  which  has  thus  an  ai'clied  outline;  the  end  of 
the,  hone  lies  hetvveen  the  si ciaio-UKlstoid  and  steniii 
hyoiil  muscles  in  front  of  tJie  t,rachea  and  (I'Sophagus, 
which  are  compressed  when  the  ]iata'enl,  sits  up  or  Iea,ns 
forwards.  The  disl,ance  ])etween  the  I'l.avicle  iuid  tJle 
lii'sl  rih  is  inerc!\sei|.    The  capsidar  lig;imenl,  the  sicu'nal 
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uttac'lmii'iit  of  the  inter-artimUar  fibro-cariilage  and  tlic 
rliomboid  ligament  are  all  rnptured  (Smith).  Treat- 
ment.— Draw  the  shoulders  outwards  and  upwards 
and  press  the  head  of  the  bone  into  place ;  then  put 
up  as  in  forward  dislocation. 

DISLOCATIONS  OF  THE  OUTER  END. 

Acromio-clavicular  articulation. —  Class,  Diarth- 
rosis;  Siib-dass,  Arthrodia.  Ligaments — (1)  The  sup- 
erior acrouiio-clavicular ;  (2)  inferior  acromio-clavicular : 
(3)  coraco-clavicular  (conoid  and  trapezoid).  Cono'ul, 
posterior  or  internal  part;  lu'oad  aliove  and  narrow 
i)elow,  passing  froni  tlie  p(3sterior  and  inner  ]iart  of  the 
root  of  the  coracoid  process,  backwards  and  up^\•arl^s  to 
the  conoid  tubercle  of  clavicle.  Trapezoal ,  anterini' 
or  external  part  ;  passing  liackwnrds  and  upwards 
from  the  hinder  half  of  tlie  coracoid  process,  to  an 
oblir|ue  line  extending  outwards  and  forwards  from  the 
conoid  tubercle.  (4)  An  inter -articular  fibro-cartilage 
is  sometimes  present.  Movements — At  this  joint  the 
movements  take  place  round  twn  axes — upAvard  and 
downward  movements  of  the  arm  in  an  antero-posterior 
iixis,  and  liackward  and  forward  movements  round  a 
vertical  axis,  as  in  tlirowing  the  shoulders  backwards 
and  forwards — a  Icind  of  uni\-ersal  joint  by  which  tlie 
scapula  and  liumerns  are  enaliled  to  maintain  the  most 
advantageous  relations.  Tlie  strength  nf  the  jnint  is 
due  to  ligaments. 

Dislocation  of  the  acromion  process  of  the  scapula 
( fiirnvrhi  Invurn  as  Jishinil ion  >>(  lln'  acromial  oul  oj 
the  dariclr).  Dislocation  of  tliis  joint  is  more  fre(pie]it 
than  dislocation  of  the  sternal  end  of  tlie  clavicle.  Two 
ibrms  are  described-— (1)  The  more  common  is  Avheic 
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the  acromion  process  is  furced  underneath  the  outei' 

end  of  the  clavicle  (j-.p..,  the  end  of  the  clavicle  jDassPS 
on  to  the  upper  surface  of  the  acromion  process).  The 
i'(UL^p  is  usually  direct  violence  applied  to  the  scapula, 
as  falls  or  kicks  on  the  hack  of  the  shoulder,  not 
infrequent^  occurring  during  the  game  of  foothall.  In 
complete  cases  the  diagnosis  is  easy;  there  is  pain,  loss 
iif  power  (especially  abduction),  the  shoulder  is  de- 
[iressed,  and  the  point  an  inch  or  an  inch  and  a  half 
nearer  the  sternum  than  on  the  sound  side,  hut  by 
measurement  there  is  no  a2:)proximation  of  the  ends  of 
the  clavicle.  Tlie  arm  seems  lengthened  and  there  is  a 
distinct  projection  lying  on  tlie  acromion  process.  It 
is  often  incom]ilete  from  tlie  resistance  oifered  to 
dislocatiriii  liy  the  strong  coraco-clavicular  ligament. 
Treatment. — Eaise,  draw  backward  and  carry  tlie 
slioiilder  outwards,  and  pi'ess  the  end  of  the  clavicle 
into  position;  but,  altliough  easily  reduced  (as  the 
jnint  is  a.  ligamentously  strong  one),  it  is  most  difficult 
tn  ivcep  in  position.  Tliis  is  liecause  the  articular  facet 
is  very  small  and  slanting,  the  plane  of  the  joint  passing 
downwards  and  inwards,  st)  that  the  bones  have  every 
facility  to  slip  diit  again.  The  method  adopted  to  keep 
the  bdiies  in  position  will  I'esemble  that-  ill  dislncatiiiii 
of  the  inner  end  nf  tbe  clavicle.  The  slmnlder  is 
cari'ied  u|. wards,  outwards,  and  bark  wards,  and  then  a 
|iad  of  some  kinil  nnist  be  placeil  nn  iJie  joint-  to  keeji 
the  lii.ne  in  its  jilace,  ^-.y.,  a,  I'etit's  touiaii(piet-,  the  strap 
I'f  wiiicii  is  passed  iindei'  tiie  elhow  (bent)  nf  the  same 
side,  s<i  as  t,n  fix  the  sliduldei'  and  press  down  the 
bene  at  the  same  time,  and  held  in  position   l(v  a 

band  pas.sing  under  tl  jipositc  axilla,.  Fort-uiiat-ely, 

huwever.  even  \\umis]\  \\\r  l,one  is  not  successfully  kept 
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ill  proper  position,  tlie  utility  of  the  arm  is  but  little 
affected,  only  a  slight  limitation  in  tlie  upward 
movements. 

2.  The  acromion  forced  above  the  clavicle. — This 
form  is  very  rare.  The  diagnosis  and  treatment  must 
he  conducted  on  the  same  principles  as  the  previous 
form. 

3.  A  third  form  is  said  to  occur  sometimes  where  not 
( mly  the  acromion  process,  hut  the  eoracoid,  as  well,  is 
]>laced  above  the  clavicle. 

Dislocation  of  the  Scapula.  -The  inferior  angle 
sometimes  slips  from  under  the  latisshnns  dorsi;  this 
may  also  talie  place  from  paralysis  of  tlie  serratus  magnus 
muscle,  due  to  injury  of  the  nerve  of  Bell.  Wlieii  the 
bono  slips  from  beneath  the  latissimus  it  gives  a  'winged' 
appearance  to  the  back.  As  one  of  the  ehief  uses  of 
the  serratns  magiais  is  for  the  purpose  of  pushing,  when 
it  is  paralysed,  the  patient  can  pu.sh  tlie  sound  one  more 
forcibly  and  furtlier  than  the  paralysed.  Treatment. — 
in  cases  where  the  angle  has  slipped  from  nnderneath 
the  latissimus  a  broad  belt  must  be  worn  to  keep  the 
inferior  angle  close  to  the  chest,  otherwise  the  arm  will 
be  much  weakened.  In  paralysis,  either  of  the  muscle 
itself  or  its  nerve,  electricity  and  the  endermic  or 
]iy]-)oderniic  application  of  strychnia. 

UlM'El!    KND   OF  HUMERUS. 

The  Shoulder  Joint.— C/f/.>-.s  Diarthosis;  Snh-Chts><, 
l-'.uarthrosis  (ball  and  socket).  This  is  the  most  movable 
joint  in  the  body,  and  is  more  frequently  dislocated  than 
luiy  other  articulation.  Its  strength  is  due  to  muscles, 
not  ligaments,  the  bones  being  kept  in  apposition  by  tlie 
elasticity  of  the  surrouudiiig  muscles  and  atniosplierie 
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prcasuiT.  The  '  roundness  '  of  the  shoulder  is  caused 
by  tlie  head  of  the  Immerus,  enveloped  by  the  deltoid 
muscle;  hence  when  this  muscle  is  atrophied,  or  tlie 
head  of  the  bone  is  absent  from  tlie  glenoid  cavity,  there 
is  •  Hattcning'  of  the  shoulder.  Synovial  Membrane. — 
rt  is  very  extensive  and  lines  the  mai'gin  of  the  glenoid 
cavity,  and  is  reflected  over  the  internal  surface  of  the 
capsular  ligament,  co\-ers  the  sides  and  neck  of  the 
humei'us,  encloses  the  teiidon  of  the  biceps  in  a  tidjular 
l)rol(_iiigatioii,  in  such  a  Avay  as  tn  preserve  the  integrity 
nf  the  membrane,  and  exclude  the  tendon  front  the 
cavity  of  the  joint,  it  sends  (1)  a  jirolongation  down 
the  bicipital  groove  for  .some  distance  round  the  tend(jii 
iif  tliebicejis;  (2)  it  commnnicates  with  a  bursa- liencath 
the  tendon  of  the  subscapularis ;  and  {'^)  very  often 
witli  one  beneath  the  tendon  of  the  infra-spinatu.s. 
The  large  subacromial  bursa  does  not  communicate  Avitli 
it.  The  nerves  of  the  johit  are  the  circumllex,  sub- 
Hcajiulai',  and  sujirasrapulai';  its  arteries  are  tJic  anteriiu' 
aud  posti'rid]'  circumflex,  su|)rascapular,  dorsalis  scapuLe, 
iiud  sub.scajiular.  Ligaments.  —  (1)  Tlic  mps/ilnr, 
attached  alKjvc  to  tlie  margin  of  the  glenoid  cavity 
beyond  the  glenoid  ligament,  and  beloAV  to  the  aiia- 
tomicid  neck  of  tlie  humerus.  It  is  very  Inx;  it  is 
weakest  luid  least  protected  at  its  inferior  part.  (2) 
The  ciiruc)i-lniiiii'i-i(]. — I'liis  is  a,  strong  bundle  of  libres 
at  the  up|.er  and  anterior  aspect  of  tlie  ca]isule.  it 
passes  ii'iiiii  Mk;  I'diit  df  the  cora,coid  process,  downwards 
iiiid  outwards  to  the  front  of  the  great  tiilierosity.  .\ 
lew  liliresof  this  ligaiiient  projecl  inio  llie  joint  and  are 
iitlacliod  1(1  |,lic  iijijicr  anil  inner  part  of  Ihe  bicipiliil 
groove;  this  I'a^i  ii'nlns  is  k-iio\vn  as  the  '  ijh  nn-huDicrdr'  \ 
ligament,  and  c,(-nresp(inds  to  lie    I iiirnii'iihiui  /err-  nf  ' 
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tlie  liip  joint.  (3)  The  ijlmwid  liguinent,  a.  triaugular- 
ahaped  tire  of  wliite  fibro-cartilage  fixed  to  the  edge 
of  the  glenoid  eavity  ;  it  deepens  the  cavity  and  is 
eontinnous  at  its  ii|)per  part  ^vith  the  tendon  of  thr 
bieeps. 

Movements.  —  (1)  Ah(hidiuii  u-ifh   E/erafioi  —  {a) 
snpra-spinatus ;   (h)  middle  fibres  of  deltoid.  Thesr 
only  raise  tlie  arm  to  a  right  angle  -with  the  trunk,  and 
the  trapezius  eontinvies  the  movement  by  elevating  the 
seapula.    (2)  Addurfion—{a)  gravity  ;  (//)  long  head  of 
triceps  ;  (r)  Latissimns  dorsi ;  and  {d)  tere.s  major.  (3) 
Flexiov  —  {i.e.,  movement  forwards)  by  {a)  anterior 
fibres  of  deltoid  ;  {!>)  biceps  ;  ('■)  coraco-bracliiahs.  (4) 
E.dencvii/  by  (a)  posterior  fibres  of  deltoid  ;  (h)  teres 
major;  ('■)  latissimns  dorsi.     {'->)  Rofatinii  Iinrard^  by 
{a)  subscapnlaris  ;  (&)  pectorals  ;  (c-)  latissinnis  ;  and  {d) 
teres  major.     (6)  Rotation   Outmird.^  by  (o)  infra- 
spinatus ;  (h)  teres  minor.     (7)  Cirr/imdiiriinu 
addition  to  the  above  seven  movements,  othei'  tvvo  are 
sometimes  described,— viz.,  Addiirtion  with  Fle.rioii.  (as 
in  crossing  the  arms  in  front  of  the  chest)  by  means  of 
(a)  the  pectoralis  major ;  {!>)  the  biceps  ;  and  {<■)  the 
eoraco-brachialis.     Adduction   vith  E.rte».<iov  (as  m 
crossing  the  hands  behind  the  back)  by  {a)  the  latissi- 
mns dorsi  ;  and  (/-)  the  teres  major.    Tl,e  following 
pecuharities  of  this  joint  deserve  special  notice  :—(l) 
The  laro-e  head  of  humerus  and  the  small  glenoid  cavity, 
lience  tdic  very  free  movement;  (2)  tlic  very  loose 
rapsule,  and  hence  the  easy  pendulum-like  motion  ol 
the  limb  in  walking;  (.•3)  insertion  of  muscles  into  tlic 
..apsule,  thev  are  elastic  and  j.revent  tlic  capsule  from 
b<.ing  pinclred  between  the  articular  surfa-Ts  m  the 
various  movements  of  the  .iniut."    Ahor,  is  the  supra- 
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s[iiiiiitu.s  :  Pdderiurlij,  the  infra  -  spiiiatiis  and  Icics 
minor  ;  \\\  front,  the  suLscapiilaris  ;  and,  helo^r,  the  Ion;,' 
head  of  tlic  triceps.  All  these  muscles  arc  intimately 
connected  with  the  capsule  of  the  joint,  and  A\^hen  they 
and  the  deltoid  are  paralysed  tlie  head  of  the  Lone  nui\- 
he  separated  some  distance  from  the  acromion  process, 
(4-)  The  relation  of  the  hiceps  tendon:  this  is  In 
strengthen  the  joint,  and  it  also  gives  steadiness  and  pre- 
cision in  the  finer  co-ordinated  movements  of  the  arm 
and  forearm.  "NA'hen  the  joint  is  distended  \/\\X\  Huid, 
as  in  acute  synovitis,  it  hecomes  .slightly  extended  and 
rotated  inwards,  as  in  this  positi(.in  the  cavity  can  hold 
most  fluid.  The  joint  is  evenly  rounded,  hut  a  jiainful 
hilol>ed  swelling  can  he  felt  in  tlie  course  of  the  long 
tendon  of  the  hiceps,  in  the  depression  hetween  the 
jiectoralis  major  and  the  deltoid.  It  (the  joint)  is 
Hrmly  fi.xed  hy  the  nuiscles  in  the  i>osition  of  greatest 
(•omfort,  and  movement  in  any  direction,  hut  espe(;ial]y 
lha,i  of  flexion  and  extension,  as  the  hiceps  is  callcfl 
ini(j  play,  will  give  I'isc  to  acute  pain.  This  .serves  to 
ih.stniguish  this  condition  from  another  \'ery  common 
one  in  this  region,  viz.,— injury  to,  from  a  Avrench  or 
twist  (,f  the  ann,  or  di.sea.se  of  th('  large  suhacromial 
hursa  ;  in  this  case,  Hexioii  and  extension  do  not  give 
nse  to  any  ,L(reat  j.ain,  whereas  ahduction,  hy  s(|uee/ing 
tiic  hursa,  <'auses  acute  jiain. 

Dislocations.— Dislncatioii  of  this  joint  is  cliielly 
""■I-  with  in  middle  and  advan-T'd  life.     The  stn^ngl'li 

tlie  joint  is  diir  t(,  nniscirs,  and  it  is  Mierd'ore  very 
l''dde  t(,  .li,sl(K;a,lini:.  I|,  ,„77//v  whrn  thr  arm  is 
ahducl.^.l  jiiid  the  mnsrlrs  ra,uglil  oil  Ihrir  guard,  .,r 
owvpowrod,        in  nr  hh.ws  -n  the  "houlder, 

flhnw,  r,r  h.nel,  with  tlm  arm  nnt^tirtdn-d  ,  ,|L,,,  ,f  |],,. 
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luuid  is  iixed  iu  this  position,  and  a  IjIuav  struck  oji 
the  upper  part  of  the  humerus.    It  is  further  said  to 
he  sometimes  due  to  forcible  alxluctiou,  or  viohmt 
I'ontraution  of  the  muscles  as  in  lifting  a  heavy  weight. 
Whatever  the  cause  may  he,  the  hone  always  escapes 
from  the  capsule  at  the  luu:(tr  and  iniwr  x>art,  as  in  the 
position  of  abduction  the  head  presses  on  this  part, 
M'hich  is  the  thinnest  and  least  supported  part  of  the 
whole  capsular  ligament.     It  does  not  go  straight 
downwards  on  account  of  the  long  head  of  the  triceps, 
but  passes  to  the  front  of  that  muscle.   AU  dislocations, 
therefore,  of  the  shoidder  are  primarily  subglenoid. 
The  position  Avhicli  the  head  of  the  bono  ultimately 
assumes  depends  on  various  circumstances— (1)  Tlie 
direction  and  amount  of  the  force  causing  the  disloca- 
tion ;   (2)  the  narrow  axillary  border  of  the  scapula, 
so  that  the  bone  lies  on  a  sort  of  knife  edge  and  is 
readily  displaced  to  one  or  other  side  ;  (o)  the  relative 
strength  of  the  muscles  on  the  front  and  back  of  tnc 
jointrand  especially  the  presence  of  the  long  head  i>f 
the  triceps  directing  it,  in  the  first  instance,  forAvards  : 
the  muscles,  too,  behind  are  nnich  stronger  than  those 
in  front,  and  therefore  the  forward  dislocations  are  lar 
more  conmion  than  the  backward. 

The  different  dislocations  are  named  according  to 
the  position  of  the  head  of  tlie  bone,  in  relation  to  the 
different  bony  points  around  the  j..int ;  they  will  be 
uiven  here  in  the  order  of  frr(|uency.  1.  The  Sub- 
COracoid.-This  is  generally  admitted  to  l,e  (be  most 
eommon  form,  although  the  subglenoid,  for  reasons 
already  given,  runs  it  vei'y  close  ;  imieed,  some  writers 
Uiv.'.  the  subglenoid]  as  Ibe  most  IVciweiil  lorm.  i"o 
forms    of   siibeoracoid    are   ^omotim^^    recogmsed  — 
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i'l)  Subcoracoid  proper  in  wliidi  tliv  arm   is  ]'otati'<l 
outwards,  and  tlie  greater  part  of  tlie  head  of  the  bono 
is  beneath  tlie  coraeoid  process  :  (h)  intra-coracoid  where 
I  he  arm  is  rotated  inwards,  so  that  tlie  greater  part  of 
the  head  is  jdnced  internal  tri  a  line  falling  from  tlic 
tip  nf  the  eorarnid  j.roecss.    i'.  Subglenoid;  (3)  sub- 
clavicular; (4)  subspinous.    Tn  all  forms  we  have — 
(1)  Flattening  and  S(piareness  of  the  shoulder;  (2)  a 
hollow  under  the  aeromioi:i  M'here  the  head  of  the  bone 
should  he  :   (3)  apparent  projection  of  the  acromion 
]iroccss  :  (4)  head  of   the   bone  is  in  an  almormal 
position;  (o)  rigidity;  (fi)  pain;  (7)  alteration  in  the 
axis  of  the  humerus,  the  elbow  being  flexed,  and  the  fore- 
arm supinated.    (S)  Another  symptom,  pointed  out  by 
I  )r  DuGAS,  is  that  the  patient  cannot  place  the  fingers  of 
the  injured  limb  on  the  sound  shoulder,  nor  allow  them 
to  be  placed  there  by  the  Surgeon,  while  at  the  same 
time  tlie  elbow  tourlii's  the  side.      The  truth  of  this 
'  liathognomonic  tip,"  1  am  somewhat  inclined  to  doubt, 
ill   reference,  at  any  rate,  to  subcoracoid  occurring  in 
young,   loose  Jointed,  persons  with  sh'ghtly  .stooping 
shoulders.    When  the  hand  is  on  the  o]iposite  shoulder 
the  hnmenis  does  not  lii'  tratt.-^rfrslii  to  the  chest  wall, 
bill  Very  (ihliijiivl ij^  and  there  is  no  reason  whv,  wln'ii 
I  he  spasm  of  the  muscles  has  pas.sed  oil",  in  the  form 
nienti.,iied  (the  comm. Ill  form),  the  lingers  should  uol 
lie  on  Hie  upp,,siti'  shoulder,  and  yd  I  he  elbow  touch 
■-'i'h'.     1  helieve  these  s])ecial  'ti]is"  do  a,  greal  deal 
of  harm  to  the  student  of  clinical  surgery,  ami  may 
also  load  him  into  grave  errors  in  practice;  Ihe  'lips" 
are  (iiily  of  value  to  the  experienced   Surgeon,  who 
does  II, ,t  rcjiiire  such  aids.     (!))  The  vertical  ineasiire- 
""■"t    of  llic   sleaiMcr.    fr,,in    the    avilla    round  Ihe 
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acromion  pvocess,  i.s  .sai<l  to  lie  one  or  two  iiifln^s  greater 
on  the  dislocated  side. 

1.  Subcoracoid. — This  is  the  most  common  form. 
The  head  of  the  hone  is  displaced  forwards  and  slightly 
downAvards  and  rests  against  the  anterior  surface  of  the 
neck  of  the  scapula,  its  anatomical  neck  lying  on  the 
anterior  lip  of  the  glenoid  cavity.    Symptom.!^. — («)  The 
head  of  the  hone  is  felt  in  the  upper  and  anterior  part 
of  the  axilla,  and  partially  or  entirely  ohliterates  the 
suh-clavicular  fossa;  (6)  there  is  shght  shortening  of 
arm;  (r)  the  elhow  is  tilted  outwards,  and  the  axis  of 
humerus  is  inore  oblique  than  natural;  ('7)  the  head  of 
the  hone  may  press  on  the  axillary  nerves;  (e)  inabihty 
to  move  the  arm  at  the  shoulder  joint;  (/)  mea.surement 
of  the  vertical  circumference  of  the  shoulder  increased 
from  one  to  two  inches;  (rj)  it  is  impossible  to  pass  a 
linger  into  the  interval  between  the  coracoid  process 
;uid  the  head  of  the  humerus.     The  latissimns  dorsi 
and  teres  major  draw  it  towards  the  chest,  while  the 
deltoid  and  pectoralis  major  draw  it  up  towards  the 
clavicle.    The  sub-scapidaris  muscle  is  raised  from  the 
neck  of  the  scapula  and  stretched  over  the  head  of  the 
humerus.     The  posterior  muscles  are  drawn  tightly 
over  the  glenoid  cavity  and  may  be  partly  ruptured. 

2.  Subglenoid.— This  is  the  second  most  comuion 
hn'm  (according  to  some,  tMe  most  common  form). 
Siimpfnrns—{a)  The  arm  is  lengthened  about  one  inch, 
and  tilted  outwards;  (?>)  there  is  severe  pain  and 
numbness  in  the  hand  and  arm  from  pressure  of  the 
head  of  the  bone  on  the  axillary  nerves  and  vessels, 
and  by  raising  the  elhow  the  head  of  the  bone  may  be 
r(^adily  seen  in  its  new  jiositiou.  ('  )  The  circulation 
uiay  be  comiiletely  arrested,  or  the  artmy  may  !).■ 
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nipiui'oil,  and  tlie  lioud  of  the  hoiu'  (•an  be  felt  in  llic 
axilla  below  the  glenoid  cavity.  (J)  The  head  of  the 
hunuu'U.s  is  one  or  two  finger's  breadths  below  the 
i-iiracoid  process.  In  this  case  the  head  of  the  bone 
lias  remained  in  its  primary  position — downwards  and 
sliglitly  inwards,  resting  against  the  anterior  edge  of 
the  a.xillary  Ijorder  of  the  scapula,  between  the  long 
head  nf  the  triceps  and  the  subscapularis  muscles.  It 
is  most  frequently  nuixpd  Ijy  falls  on  the  hand  or 
I'Ibiiw.  The  subscapularis  muscle  is  stretched  and 
partly  torn  ;  tlie  supra-spiiuitus  is  ruptured  and  pro- 
bal)iy  al.so  the  infi-i-spinatus.  The  deltoid  muscle  is 
much  stretched. 

^5.  Sub-clavicular.  —  This  is  simply  an  increased 
degree  uf  sul)-coracoid,  and  pnibably  due  to  tlie  greater 
auiouuL  of  force  brought  to  l)ear  on  the  limb.  The 
head  of  tlie  bone  lies  on  the  second  and  third  ribs 
under  the  i)ectora]s,  below  the  middh'  of  the  clavicle 
intiirnal  Lo  the  corae,(jid  i)rocess,  and  the  .sym])toms 
lesemble  Mios(!  of  the  former  dislocation.  There  may 
also  be  o,'<loma  and  coldness  of  tlu!  limb  from  the 
interrupted  circulation  in  the  axillary  vessels.  The 
iinisehis  and  other  structui'cs  round  the  joint  are  much 
la,rera,teil. 

I-  Subspinous. —  In  the  usual  foini  the  bone  rests 
on  the  [losterior  surface  of  the  neck  of  the  scapula,  the 
ana.toiMie;d  neek  lyin^'  on  the  posterior  edge  of  the 
glenoid  hjssa  beiiea,th  the  a,eroniion.  It  may,  howe\'ei', 
be  displacfid  mueli  fiirtiier  back  and  lie  beneath  the 
spine  of  the  sca,pula,.  The  axis  of  the  limb  is  dir<'eted 
torwards  and  outwards,  and  the  elbow  is  raised  I'rom 
the  side;  |  he  hea,d  of  the  l)olie  cull  botb  be  felt  aiid 
seen  in  its  iii.\v  pnsilioli.     The  slibsr,;i|iiil;iris  muscle  is 
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torn,  and  most  of  the  otlier  muscles  round  the  joint  aro 
rendered  tense,  especially  the  pectoralis  major;  both 
the  teres  major  and  the  latissimus  dorsi  are  relaxed. 
The  circumflex  nerve  is  often  bruised  or  torn  ;  and  this 
may  induce  secondary  degenerative  changes  resulting  in 
the  complete  and  permanent  paralysis  of  the  muscle 
Mr  Holmes  describes  a  supra- CO racoid  dislocation, 
where  tlie  head  of  the  bone  forms  a  distinct  projection 
on  the  top  of  the  shoulder;  it  is  necessarily  ahvays 
iissociated  with  fracture  of  the  acromion  or  coracoid 
processes,  and  is  cmsed  by  some  violence  forcing  the 
liumerus  upwards. 

In  diagnosing  dislocations  of  the  .shoulder  the  great 
point  to  attend  to  is  the  relation  of  the  head  of  the 
Itono  to  tlie  acromion  and  coracoid  processes.  The 
coracoid  process  lies  in  the  groove  between  the  pec- 
toralis major  and  tlie  deltoid,  about  one  inch  below  the 
I'lavicle,  and  the  same  distance  from  its  outer  end,  or 
opposite  the  deepest  part  of  the  anterior  concavity  at 
the  outer  end  of  tlie  clavicle.  It  is  about  one  finger's 
breadth  t.>  tlie  inner  side  of  the  head  of  the  humerus. 
Passing  betAveen  the  process  and  the  clavicle  is  the 
strong  coraco-clavicular  (conoid  and  trapezoid)  ligament. 
It  is  necessary  to  distinguish  dislocation  from  {a)  frac- 
ture of  the  anatomical  neck  of  the  .scapula,  and  {b) 
atrophy  of  tlie  deltoid  muscle.  (1)  In /mri!«j-e  there 
will  be  a  history  of  severe  direct  violence,  the  displace- 
ment is  easily  re(bi(Td  but  as  readily  n'turns  when  the 
support  is  withdrawn  ;  lioth  injuries  may  occur  tngellier. 
(2)  In  alrdjilii/  of  //"'  i^rHoiiJ  there  will  be  apparenl 
Hatt(!ning,  but  the  globular  liead  will  still  be  felt  in  its 
proper  relation  i-o  the  coracoid  and  acromion  processes 
;i,nd  the  join)  is  freely  movable. 
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Methods  of  Reduction. — (1)  Direct  exlensiuu  ami 
f(3vmter  extension,  ci'i.,  by  pulleys.  (2)  The  unb(joted 
lieel  in  the  axilla;  this  is  the  usual  and  best  method. 
The  heel  is  pressed  against  the  axillar^y  border  of  the 
scapula  to  steady  and  fix  it,  while  the  u]jper  jiart  of  tlic 
foot  acts  as  a  fuleruin  at  tlie  upper  end  of  the  Inunerus. 
It  matters  but  little  the  exact  direction  in  which  the 
force  is  applied,  as  the  mobile  scapula  readily  places 
itself  in  the  most  favourable  positiim.  The  traction 
sliould  be  applied  directly  to  the  lower  end  of  the 
humerus,  otherwise,  on  account  of  the  angle  formed  by 
tlie  l)oiies  (jf  the  forearm  with  the  humerus,  some  of 
the  force  is  necessarily  dissipated,  besides  straining  th<' 
Hganients  of  the  elliow  joint.  (3)  P>y  the  knee  in  the 
axilla.  The  Surgeon  stands  lieliind  the  patient,  with  his 
Foot  on  the  edge  of  the  chair  on  which  the  patient  is 
.seated,  and  tries  to  catch  him  and  tlie  mu.scles  of  liis 
slioulder  unawares,  during  the  cour.se  of  the  ordinary 
oxaniinatinn,  ami  tliiis  j('rk  tlie  b(]ne  suddejily  into  ils 
]ilace.  (4)  iJy  drawing  the.  arm  vertically  upwards, 
parallel  with  the  side  of  the  patient's  head,  and  at  tlie 
same  time  fixing  the  acrbmidu  with  his  foot  or  other 
lianil.  Hy  manipulation.  The  dillieulty  in  ap]ilyiiig 
lliis  method  successfully  to  the  shoulder  .joint-,  is  the 
mobility  of  the  scajiula.  Fn  the  snb-coi'acoid  form,  the 
mnvemeii1,s  are: — Ilex  tlie  elbow  tn  a  right  angle, 
iiddiict.  ;i,s  far  as  jiossiMe,  rotate  inwiirds  t-ill  a  distinct- 
sense  of  resistance  is  fell-,  l,lieii  li.X  l-be  he;id  of  (he  bone, 
and  bring  the  urm  t-o  the  side.  I'nless  tlie  atteinpl,  at 
reduction  is  made  imniediatidy  after  tlie  dislocat-ion, 
when  t-lie  musde-s  are  s(^ini-paralysed  from  shock,  the 

paiii'llt  should  be  pl;iccd  under  the  inlllienee  (if  clllol'o- 

I'orm.      After  reduclioii  of  l-he  dislocation,   Ihe  usual 
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Jirectious  are  that  the  arm  should  lie  firmly  fixed,  for 
at  least  two  weeks ;  put  up  iu  a  sling  for  another 
fortnight,  and  at  the  end  of  a  month  passive  motion 
employed.  This  amount  of  rest  is  unnecessary  and 
decidedly  injurious ;  it  is  simply  playing  into  the 
hands  of  '  bojie-setters.'  The  shoulder  is  a  muscularly 
strong  joint,  and  there  is  no  tendency,  after  reduction, 
to  a,  redislocation.  All  that  is  required  is  to  keep  the 
limb  at  rest  for  a  few  days,  till  the  first  inflammatory 
symptoms  have  passed  off,  and  after  that  the  sooner  il 
is  brought  into  use  the  better,  especially  in  young 
persons;  at  first  it  is  merely  to  be  allowed  to  swing 
about  easily  in  a  sHng,  and  then  passive  and  active  move- 
ments liegun;  or,  if  in  season,  give  the  young  patient  a 
spade  and  pail,  and  send  him  to  some  sea-bathing  town. 
More  harm  will  result  from  keepiiig  it  too  long  at  rest, 
than  from  beginning  to  move  it  too  soon;  a  good  deal 
may  be  safely  left  to  the  feelings  of  the  patient. 

in  reducing  old  standing  dislocations  the  probable 
condition  of  the  axillary  artery  must  be  carefidly 
investigated,  e.g.,  whether  it  is  affected  with  atheroma 
(U'  calcification,  and,  whether  it  may  not  be  included  in 
the  new  fil^rous  formations  around  the  joint. 

THK  ELBOW. 
The  Elbow  Joint. —  Class,  Diarthrosis  ;  Siih-C/a'<'<, 
Giufdymus.  The  bnnrs  entering  into  its  formation  arc 
the  trochlear  surface  of  the  humerus,  articulating  wit li 
tlie  greater  sigmoid  cavity  of  the  ulna;  the  lesser  head, 
or  capitelluni,  with  which  the  cup-shaped  njiper  end  ..f 
the  liead  of  the  radius  articulates.  'Tlie  synovial 
membrane  is  extensive:  it  covers  Mie  margins  of  tlie 
artirular  snrl'iicc  of  Ihe  humerus,  lines  the  eomnoiil  iind 
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i/lornuiou  foss£e,  lines  the  inner  surface  of  the  various 
parts  of  the  capsular  ligament,  and  extends  for  some 
distance  up  the  liunierus,  beneath  the  tendon  of  the 
triceps,  and  lastly  lines  the  lesser  sigmoid  cavity  and 
inner  surface  of  the  orbicular  ligament,  and  covers  the 
head  and  neck  of  the  radius.  The  arteries  are  derived 
from  the  various  vessels  that  anastomose  around  the 
joint;  its  nerves  are  derived  from  the  ulnar  and  musculo- 
cutaneous. The  ligaments  are— (1)  The  rm/erio?-,  very 
thin,  passing  from  the  hunierus  above  the  coronoid 
fossa  to  the  anterior  surface  of  the  coronoid  process,  and 
orbicular  ligament.  (2)  The  iwderior,  also  very  thin, 
passing  from  the  humerus  above  tlie  olecranon  fossa  to 
the  upper  surface  and  anterior  edge  of  the  olecranon 
[jrocess.  (3)  Internal  hi/era/,  consisting  of  two  parts, 
((()  miferior  part,  from  the  front  of  the  internal  condyle 
of  the  humerus  to  the  inner  margin  of  the  coronoid 
process;  (/>)  podr-rior  part,  from  the  lower  and  l)ack 
part  nf  the  internal  condyle  to  the  inner  margin  of  the 
olecranon  process,  and  a  fibrous  band  spanning  the 
groove  between  tlie  olecranon  and  coronoi*!  processes. 
(4)  E.rtp.nial  lateral,  fronr  the  external  condyle  of  the 
liumerus  to  blend  liehnv  with  the  orbiciilai'  lig;imeiit. 
Tlie  lateral  ligaments  are  very  powerful. 

Movements — (1)  Flexum — ISy  {a)  bice])s;  {b)  bracli- 
inlis  iinticus ;  (r)  su|iina.tor  longus  (this  muscle  is  chietiy  a 
jl''.''iir,  liiil,  ddcs  not  ar-t  til!  flc!xinii  has  been  brgini  liy  the 
otlier  nuiscl(!s)  ;  (//)  jirdiiator  radii  teres  (after  [irouatioii 
is  comyileted,  oi' wlien  it  is  jireventi'il  liy  oMier  muscles), 
and  imlirecLly  liy  tlic  llexors  nf  tlie  wrist  and  lingers. 
(2)  E.rt)'ii.<i(in  —  r.y  (a)  triceps  and  M,nc(inens  ;  (/<) 
sni)inat.oi'  lirevis,  and  indirectly  by  the  extensors  (if 
tlie    wrist    ami    lingei's,       The    nioveinents    nf  tlie 
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joint  are  lirniioil  liy  ligaments,  not-  hy  Inckiug  of  tin- 
bones. 

Acute  Synovitis.  —  "When  the  joint  is  distended 
irith  fluid,  the  s^'elling  first  sliows  itself  in  the  hoUows 
at  the  sides  of  tlie  olecranon  process,  especially  on  tlie 
outer  side,  filling  them  np  and  rising  u^i  nnder  tin- 
tendon  of  the  triceps,  and  surrounding  the  head  of  the 
radius  ;  so  that  instead  of  having  two  hoUoAvs  and  a 
prominence  between,  as  in  the  normal  condition,  we 
iind  two  lateral  swellings  separated  by  a  depres.sion 
which  corresponds  to  the  tendon  of  the  triceps  and  the 
olecranon  process.  The  joint  is  held  semi-flexed,  and  the 
forearm  semi-pronated,  as  in  this  position  the  joint  is 
able  to  contain  most  fluid,  from  a  general  relaxation  of 
all  the  ligaments.  Enlaro-ement  of  tlie  luirsa  over  the 
olecranon  process  (iin'tier.%  or  4vdevt'x  (f)  I'lhuir)  is  to 
be  distinguished  from  tlie  swelling  caused  by  synovitis, 
from  the  fact  that  the  swelling  is  over  the  middle  line 
of  the  joint,  ob.scuring  the  olecranon,  and  not  at  the 
sides  of  that  process,  as  in  synovitis.  The  strength  of 
this  joint  is  mainly  due  to  bones  ;  but  this  bony  strength 
varies  with  the  jiositioii  of  the  joint,  in  e.rfi'iisiuii.  inv 
example,  the  coronoid  process  loses  its  grasp  to  a  great 
I'.'cti^nt,  and  it  is  ea.sy  to  jiroduee  dislocation  backwards 
ill  this  position;  but  the  olecranon  process  in  the  .same 
position  is  advantageously  jilaced  and  powerfully  n])piises 
forward  displacements.  On  the  other  hand,  in  il<'.i-/,iii. 
the  olecranon  process  loses  its  grasp,  and  it  is  easy  to 
produce  foiAvard  displacer.ients  ;  but  in  this  jiosition  tlie 
coronoid  process  is  most-  lirndy  locked  and  o])]ios(\s  hack- 
ward  dislocation.  To  put  it  .shortly— in  full  _Tli'.r/'m  the 
olecranon  process  lias  a  feeble  hold,  but  the  coronoid 
process  a  linn  hold  :  in  full  c.iii'ii---i<>ii  the  coronoid  lias  a 
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IVclilc  grip,  but  tlie  olecranon  process  has  a  hrni  hold. 
The  joint  is  ^'cry  strong  traiisversely,  from  tlic  great 
breadth  of  the  Ijones  and  tlieir  locking  with  one  another  : 
also,  it  Ijas  \-ery  powerful  lateral  ligaments,  and  is 
siippi  irted  besides  by  large  muscular  masses.  In  health, 
there  is  absolutely  no  lateral  movement  ;  so  tliat  if  on 
examining  the  joint  we  discover  lateral  movement  it 
must  either  be  dislocated  or  disorganised.  But  the 
antero-posterior  breadth  of  the  jomt  is  small,  and  the 
antei-ior  and  posterior  ligaments  very  weak,  and  it  has 
but  little  supp(n-t  from  muscles,  and,  therefore,  aiitero- 
posteriiir  dislocations  are  more  common  tlian  lateral. 
It  is  also  important  to  notice  that  the  movements  of 
ll:c  liumerus  and  ulna  take  place  through  an  oblic[Uc 
plane,  as  the  axis  of  the  arm  and  forearm  do  not  corres- 
jmnd.  In  (■xtensiou  the  hand  j^asses  a  little  outAvards 
uitli  the  bones  of  the  forearm;  M'hereas,  in  Hexion  it 
tends  to  a|)proacli  the  middle  line  of  the  body  so  as  to 
cnatile  it  to  convey  various  articles  easily  and  gracefully 
lo  tbc  mouth. 

Injuries  of  all  kinds  about  the  cIIkjw  joint  (including 
dislocation)  p(js.sess  a  peculiar  interest  to  the  practical 
•Surgeon,  as  they  often  occur  in  young  children,  and 
are  ajjt  to  be  overlooked  till  it  is  too  late  to  remedy  tlie 
iiijuiv,  and  tlie  child  must  go  tlirougli  life  with  a  crii)pleil 
arm,  which  with  some  care  nn'ght  have  been  avoided, 
dislocations  aic  specially  accidents  oF  childhood  and 
youth  ;  moi'c  than  oiic-lialf  Ibc  dislocations  at  the 
elbow  oeeur  ill  boys  between  the  ages  of  live  and 
Idlei'il.  Ill  ."»()  i-iiscs.  "J'J  occurred  under  I  lie  wj^v  nl' 
I'oMiti-cn  year-.  in  reference  lo  the  diagnosis  of 
di.sloc'itioii    .>|jcci;d    attention    ninsl,    !»■    paiil  to 

n.itur.d    i.-  l:ili..||,     (1;    ,,1'    I  hi     nln  l.nioll    ploce,-,.    In  tllO 
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jU'umiuent  iiitemal  condyle  of  tlie  liiimerus,  tuid  (2)  tlic 
head  of  the  radius  to  tlie  external  condyle.  (1)  In 
liealth  tlie  olecranon  process  lies  nearer  the  internal 
than  the  external  condyle,  and  when  the  elbow  i.s 
e-xtended  it  lies  almost  in  a  line  Avith  the  condyles, 
ljut  when  the  joint  is  semi-Hexed  the  point  of  the 
olecranon  is  much  below  the  level  of  the  internal  con- 
dyle, so  that  the  three  processes  in  this  position  form 
a  Icind  of  triangle  with  the  apex  at  the  olecranon 
process.  Further,  the  natural  distance  between  the 
olecranon  process  and  the  internal  condyle  is  only  just 
sufhcient  to  lodge  the  ulnar  nerve.  (2)  The  head  of  tlie 
radius  lies  immediately  beLnv  the  internal  condyle,  and 
may  be  felt  rotating  during  the  movements  of  prona- 
tion and  sujiination.  Tlie  more  important  structures 
surrounding  the  joint  are:  —  In  frouf--'{\)  Skin, 
su])erhcial  fascia,  and  cutaneous  ne]'\  es  ;  (2)  the  super- 
ficial veins ;  (3)  deep  fascia  and  bicipital  fascia  ; 
(4:)  tendon  of  the  biceps  ;  (5)  brachiahs  anticus  : 
(G)  brachial  artery  ;  (7)  median  nerve  ;  (8)  radial  and 
ulnar  recui'rents.  Behind — (1)  The  superficial  stnu- 
turcs  ;  (2)  triceps  ;  (3)  anconeus.  On  the  imwr  side — 
(1)  The  muscles  arising  from  the  internal  condyle 
(ilexors  and  pronators) :  (2)  ulnar  nerve  ;  (3)  inferior 
profunda  artery.  (Jn  the  outer  sid( — (1)  The  muscles 
arising  from  the  external  condyle  (extensors  and 
supinators)  :  (2)  the  museulo-spiral  nerve  and  itf 
divisions;  (:'»)  the  superior  profunda,  artery. 

.L)l,s|<()('ATl(iN   (•]•'  r.oTH  HONKS. 
1.  Backwards. —Tliis  is  hy  far  the  most  frequent 
disloi'alion  iu  llii<  region.     It  is  by  indirect 

Aiol-m  c,  as  a  fall  nn  tlu^  I'alm  nf  tlie  liiind,  with  tlie 
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I'llidW  joint  exttMided  (nr  sliglitly  He.ved),  as  in  tliis 
pdsitidu  the  coronoid  }troc('S.s  lose.s  its  grasp  of  the 
troclilea,  and  the  Ijones  are  driven  directly  backwards 
luider  th(>  lower  end  of  tlie  lunnerus;  tliis  will  take 
place  still  more  readily  if  the  coronoid  process  l.)e 
tVactured,  as  sometimes  happens.  The  ^ijin jihuu^  are 
((/)  the  arm  is  semiflexed  and  pronated,  :ind  tlie  wlmlc 
arm  appears  shortened;  (6)  tliere  is  a  projection  behind, 
and  a  swellinii'  in  front,  below  the  crease  in  the  skin 
eansed  by  the  flexion  of  the  joint,  due  to  the  end  of  the 
linmerus  covered  by  the  bracliialis  aiiticus  muscle,  and 
tlie  tendon  of  the  biceps;  ('■)  the  condyles  can  be  felt 
in  front,  and  the  internal  one  lies  below  the  olecranem 
]irocess,  and  the  distance  between  these  bones  is 
greatly  increased  ;  {il)  tlie  arm  can  neither  lie  fully 
Hexed  iioi-  extended  ;  (c)  there  is  lateral  movement  of 
the  joint,  liut  the  relation  of  the  liead  of  the  radius  to 
the  ulna  is  not  altered,  being  bound  to  it  by  the  strong 
orbieiilar  ligament  which  is  not  rii|itinvd ;  (/')  the 
distance  between  the  I'lmdyles  of  the  liunieruH  and  the 
styloid  pi'ocesses  at  the  wrist  joint  is  diminished,  but 
then'  is  no  diminution  in  the  distance  bctA\'een  the 
aci'diiiinn  proci'ss  of  the  scapula,  and  the  condyles  of  tln' 
luuiiei'iis.  [f  the  deformity  is  easily  reduced,  and  if 
crepitus  lie  elicited  on  Hexing  \\w  reduced  liones,  a,nd 
tlie  dfiforTiiity  readily  returns  when  the  sii]i|iort  is  wilb- 
drawn,  tlnui  tluu'e  is  tVa,cture  of  the  coronoid  process,  as 
w'i'll  as  dislocation  of  the  liom^s.  It  may  he  jiossililr, 
hy  linn  pre.ssiirc  in  Ihe  ariti  rnbital  I'nssa,  In  feel  the 
hrokcn  procr'ss.  'I'hr  anterior  and  lalrral  ligaments 
"1  the  i(niil  ari'  Ini'n  ;  thr  tendons  ( if  I  he  I  riei'ps-ai'oneiis 
allaclc'd  to  nli'cramin  prneess  is  Ai'ry  proniineni  and 
t"ns('  I'l'liiiii]  ;   III,    l,|rr|is  lirarhialis  aiiticus  are 
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stretched  over  the  end  of  tlie  liunierus,  forming  llic 
iiuterior  projection. 

Treatment.— 1.  Sir  A.  CoorER'«  uiethod— The  patient 
is  seuted  on  a  chair,  and  the  Surgeon,  resting  his  foot 
on  the  edge  of  the  chair,  pkces  his  knee  on  tlie  inner 
side  of  the  joint,  while  he  grasps  the  wrist  and  bends 
the  elbow  slowly  and  forcil)ly;  at  the  same  time  he 
presses  the  upper  part  of  the  radius  and  uhia  with  his 
knee,  so  as  to  disengage  the  coronoid  process  of  tlie 
uhia  from  the  humerus.  '2.  Another  method  is  by 
extension,  counter- extension,  and  co-aptation: — one 
assistant  holds  the  upper  arm,  another  pulls  slowly  and 
steadily  at  the  wrist,  while  the  Surgeon  manipulates 
the  Ijones  into  position  as  soon  as  the  coranoid  process 
is  unlocked.  The  arm  is  then  kept  in  the  bent  posi- 
tion and  carried  in  a  sling,  and  the  ordinary  means 
adopted,  if  necessary,  for  reducing  inflammatory  action. 
As  the  strength  of  the  joint  (in  the  antero-posteriur 
direction  at  any  rate)  is  due  to  tlic  locking  of  tlic 
bones,  passive  movement  must  be  begun  earlij.  It 
may  be  left  cjuiet  for  three  or  four  days  till  the  lirsl 
inflammatory  symptoms  subside,  and  then  gentle  pas- 
sive movement  must  be  begun.  At  the  end  of  two 
weeks  the  patient  himself  may  induce  active  move- 
ments of  the  joint. 

2.  Both  Bones  Forwards. — Tliis  is  a  rare  dislocation 
— (1)  because  tlie  long  and  strong  olecranon  process 
opposes  such  a  displacement,  and  it  can  hardly  occur 
without  fracture  of  that  process;  (2)  it  is  mnml  by 
direct  violence,  such  as  a  blow  or  fall  on  the  ell>ow,  and, 
for  this  i-cason  again,  the  usual  residt  is  frac'.ture  of  tlie 
iik'cranon  process  and  not  dislocation.  The  si/mploii'-^ 
,nv.—{>7)  elouijation  of  thi'  lure;irin  ;  (A)  marked  pm 


Radius  Alone. 


juctiou  of  the  condyles  of  tlic  luuucrus  ;  (c)  tlie  jDreseiicc 
of  the  sigmoid  notch  in  front  of  the  ami,  the  olecranon 
process  resting  against  the  inferior  part  of  the  trochlea. 
Tlic  distance  from  tlie  condyles  of  the  humerus  to  the 
styloid  process  of  the  radius  and  ulna  is  increased  •  the 
tendon  of  the  triceps  is  very  tense. 

3.  Lateral  Dislocations  arc  also  rare  and  usually 
inconiplcte,  and  the  outward  is  more  common  than  the 
inwai'd.  They  are  rare — (1)  Ijccause  of  the  strong 
lateral  ligaments  ;  (2)  tlie  great  masses  of  inuscles  at 
cacli  side  ;  (.'3)  the  locking  of  the  Louqs  ;  and  (-1)  the 
great  trausvei'se  lireadth  of  the  joint. 

LTLNA  ALONE. 
The  only  dislocation  of  this  bone  is  backward,  and 
it  is  very  rare.  The  head  of  the  radius  bears  its 
normal  relation  to  the  external  condyle  ;  the  length  of 
the  outer  side  of  the  arm  is  unaltered,  but  the  inner 
side  is  shortened.  Tlic  olecranon  process  is  displaced 
backward,  and  its  distance  from  the  internal  condyle 
much  inci-eased.  The  treatment  is  tlic  same  as  for 
both  Ijones  backward. 

i;adiu.s  aldnk. 

The  usual  dislocatioiis  of  tlic.  head  of  this  hone 
arc  (1)  Forwards;  (2)  backwards;  (.'j)  (hitwards.  1. 
Forwards. —  This  is  by  far  the  most  common  of  the 
three,  and  is  in  fact  the  siicond  most  common  dislocation 
occurring  at  the  elljow  joint.  Ft  is  raiwd  by  indirect 
violcni:e,  as  faJls  on  the  iialni  o!'  the  jiroiiatcd  hand, 
with  till'  dhow  joint  cxlcndcd;  it  iiiiiy  alsn  lie  caused 
hy  dirrct,  viuicnrr  In  the  Ikuic  bciiiiid.  it  occurs  very 
liflcn  in  ijiiiiu'j  pcr.soni;.    The  :  aiiic  rnrni  nf  violence 
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applied  to  the  anu  of  a  person  in  the  jWM/?e  of  life  would 
probably  produce  fracture  of  the  lower  end  of  the 
humerus,  dislocation  of  the  shoulder,  or  fracture  of  the 
middle  of  the  clavicle;  in  an  old  person  it  ordinarily  pro- 
duces fracture  of  the  lower  end  of  the  radius  (Colles'.s)  ; 
but  in  young  persons  the  usual  result  is  cither  a  disloca- 
tion of  the  head  of  the  radius  forwards,  or  of  both  bones 
backwards,  not  infre(iuently,  hoAvever,  it  is  a  fracture 
of  the  loAver  end  of  the  humerus,  immediately  above 
the  condyles.    The  f^)jmptoms  are— (a)  the  head  of  the 
radius  lies  in  front  of  the  external  condyle,  and  there  is 
a  hollow  Avhere  it  ought  to  be;  {!>)  the  forearm  is  fixed 
in  a  state  of  semiflexion,  and  either  pronated  or  midway 
between  pronation  and  supination,  on  account  of  the 
relaxation  of  the  biceps;  (c)  flexion  of  the  joint  is 
suddenly  checked  by  the  head  of  the  radius  coming  into 
contact  with  the  lower  end  of  the  humerus— it  being 
impossible  to  flex  the  joint  beyond  an  obtuse  angle;  and 
this  is  present  Avhether  the  dislocation  is  complete  (ir 
incomplete;  {d)  any  forcible  attempts  at  supination  or 
extension  of  the  arm  causes  severe  pain;  (e)  the  Avholc 
forearm  is  twisted,  with  the  outer  side  souiewhat 
upAvards.    The  orbicular  ligament  is  torn. 

The  other  two  dislocations  are  rare  and  may  be 
diagnosed  by  feeling  the  head  of  the  radius  in  its  new 
position,  and,  as  in  all  dislocations  of  the  radius,  the 
outer  side  of  the  forearm  is  shortened,  and  the 
movements  of  the  joint  restricted.  They  are  oftcu 
accompanied  with  fracture  of  the  external  condyle. 

Treatment.— Extension  and  counter-extension  by 
assistants,  Avhile  the  Surgeon  presses  tlu>  head  of  the 
bone  into  position.  As  the  strength  of  tins  joint  is  due 
to  li'iamcnh,  it  is  necessary  to  keep  it  at  rest  for  a 
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k'iigth(jnwl  [jLTiucl  tu  alluw  the  ligamejits  to  re-uuite, 
utJievwi.se  tlie  action  of  the  Liceps  will  reproduce  the 
(lisplacenieut.  It  should  be  kept  perfectly  quiet  for 
four  or  five  weeks.  In  dislocation  forward,  the  joint 
must  be  flexed  and  a  pad  applied  over  the  head  of  the 
lionc,  and  kept  in  position  by  a  divergent  figure-of-eight 
Ijandage,  which  not  only  keeps  the  pad  in  position,  but 
keeps  the  elbow  joint  flexed  at  the  same  time.  Some 
.Surgeons  advise  that  the  arm  should  be  extended  ajid 
tin-  head  of  the  bone  kept  in  position  by  a  pad  and 
straight  anterior  splint.  If  preferred,  as  in  other 
injuries  aljout  the  elbow  joint,  two  lateral  weU-padded 
angular  splints  may  be  used. 

The  treatment  of  tlie  other  dislocations,  not  specially 
mentioned,  will  readily  suggest  itself  from  a  study  of 
the  t'W(j  common  forms. 

TIIJ'  WltlST. 

The  Wrist  Joint.— G'/rt.yx,  Diarthrosis;  >b'«/y-G7«.s.s'  An 
oblong  foi'u:  of  binge,  with  two  axes  of  movement— a 
Innrj  (as  in  bending  tlie  hand  backwards  and  forwards), 
and  -AxJiiH-t  (as  in  moving  the  liand  towards  tlie  ulnar 
or  radial  .sides);  l,y  some  it  is  called  a  condyhiid 
articulati(.n.  Tlic  hmn'^  entering  into  its  formation 
are— tlie  under  surface  of  Mie  radius  abovi',  and  tbe 

•scaphoid,  semi-lunar,  a,n<l  ci  iform  bones  lielow;  the 

•diiii  is  shnl  out  Croni  tli.^  joint  by  tlie  triangular  libro- 
cai'tilage. 

'I'll"  Synovial  Membrane  sometimes  communicates 

with  Ihc  nienibraiie  at  IJic  .uid  of  Lhc  ulna  {wnnhvnmi 
wrrlfnrm!^).    T],,;  arteries  of  the  .joint  are  the  anterioi' 
;md  i.osirTi.u-  .'arpal,  anieriur  and  posterior  interosscou.s, 
he.-,  Irom  Ihe  dec|,  i,;dm.u  arch  ;  the  nerves 
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conic  from  the  ulnar  and  poslwior  interosseous.  Liga- 
ments are  four  -  anterior,   posterior,   internal,  am 
external  lateral.      Movements.  -  (1)   i'Vero".- -  («) 
palmaris  longus ;  (6)  flexor  carpi  radialis  ;  (r)  flexor 
carpi  ulnaris.    (2)  E.den.ur.-{a)  extensor  carpi  radiabs 
longior  ;  i^h)  extensor  carpi  radialis  brevior  ;  (.  extensor 
.ar;i  ulnaris.     (3)  To  UnO  to  flexor 
carpi  idnaris  ;  (h)  extensor  carpi  ulnans.    (4)  To  hrwl 
,„\,,nal  Me-io)  flexor  carpi  radialis  .  (7j)  ex^.nsor 
.arpi  radialis  longior ;         extensors        the  thun.h. 
Relations.-In  /Vo«i-(l)  radial  artery ;  ("i)  flexor  longu. 
pollicis  ;  (3)  flexor  carpi  ulnaris;  (4)  pahnaris  bi^s 
5)  texrdons  of  flexor  suhlimis ;.  (6)  tendons  of  flexo 
H-ofundu.;  (7)  median  nerve;  (8)  ulnar  artery  and 
^^^^flLL  carpi  ulnaris.  extensores 
!  ^i  ^radiLlis  longior  ct  brevior  ;  (2)  extensor  secundi 
i;inodii  pollicis;  (3)  extensor  communis  di^domm 
(4)  extensor  indicis  ;  (5)  extensor  niinimi  digit  ,  (b) 
iiisor  carpi  ulnaris.    On  the         side-(l)  ex  ^1 
ossis  metacarpi  pollicis  :  (2)  extensor  primi  mt^v^c^ 
pollicis  ;  (3)  radial  artery  :  (4)  radial  nerve.  On^ 

side  merely  the  integmuentary  structnres.  ^ 
location  of  this  Joint  is  very  rare,  as  ^'^^^^ 
called  dislocations  of  the  wrist  joint  have  usual  l.ccn 
Id  to  he  fractures,  ^he  guide  is  to  he  ound  iii  e 
velation  of  the  hase  of  the  metaearpai  ^ -u.  of  he  hu ml 
<    thn  Styloid  process  of  the  radius  :  just  as  ni  i  kc 

L  11       .^'"f  T "  ' : 

ir  tho  -styloid  iinM-css  ol  \w  laum. 

h.-  case  rnnnol  hr,  one  of  disloyal... 
The  .-t\h'id  process.'  ol  Ha  laoui. 
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passes  furilicr  ilnvn  tlian  tlie  styloid  process  of  the 
ulna.     In  eltiisioii  into  the  joint,  as  iu  acute  synovitis, 
the  swelling  is  l)est  seen  on  the  dorsal  asjieet  of  the 
wrLst,  .showing  a  general  fulness,  and  some  bulging 
between  the  tendons.    The  jiain  is  very  acute,  and,  as 
the  joint  is  so  sujDerfieial,  there  will  be  heat  and  red- 
U(^ss  :  it  is  fixed  in  a  slightly-flexed  position,  and  an.y 
attempt  at  movement  causes  great  pain.    AVhen,  how- 
ever, the  wrist  .joint  is  firmly  fixed,  the  fingers  may  be 
movc.l   without  causing  ^lain ;    this  shows  that  the 
inflamation  is  not  in  the  sheaths  of  tlie  tendons  (fmu- 
siinoriih).    But  if,  on  the  other  hand,  when  the  wrist 
.joint  is  fixed,  tlie  movements  of  the  fingers  give  rise  to 
pain,  there  is  strong  reason  for  lielieving  that  the 
synovial  lining  of  the  sheaths  of  tlie  tendons  is  inflamed. 
The  wrist  .joint  may  be  dislocated  —  1.  liackwards. 
-.  Forwards.    The  usual  rrrv/.v^  is  a  fall  on  the  palm  or 
the  hand  being  bent  forcibly  backwards. 
1.  Backwards.— ^•//Hi2y/o///.v;~(rr)  the  presence  on  the 
hack  of  tlic  wrist  of  a  prominence  A\-ith  a  ronre.v  upper 
margin  :  (h)  the  radius  and  ulna  foian  a  pi'ojection  on 
the  palmar  aspect,  l)ut  the  styloid  processes  retain  their 
""rmal  relation.ship  :  (r)  the  length  of  the  forearm  is 
unaltered,  but  the  distance  between  'the  styloid  pro- 
cesses and  the  base  of  the  metacarjius  is  shortened. 
2.  Forwards.— ;S'/////;>/om.s'-  ^rhe  whoh'  baud  is  disi)laced 
'•0  (be  paliniir  aspc-t,  and  there  is  a  prominence  on  the 
'l"r.snin  with  a  r(vi>'((n'  l(,wer  mai'gin,  caused  l)y  the 
i-adnis  and  nlna,  Ihe  styloid  processes  ..f  which  can  lie 
readily  felt. 

Treatment.-    1  )raw  l  he  band  f(,rci],ly  downwards,  and 
press  tlie  projection   inio  iLs  proper  plae..  ;  it  usually 
"'i'li  ••'  ^iiap.    Then  keep  Ihe  ami  in  a,  slin-- 
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hut  Lo  oareful  that  the  fingers,  thimih,  and  A\nist  joint 

do  not  stiffen. 

Any  of  the  bones  composing  the  thumb  may  he 
dislocated,  hnt  the  most  frequent  form  is  dislocation 
bacl<warcls  of  the  first  phalanx  from  the  metacarpal 
hone,  where  the  base  of  the  first  phalanx  lies  on  the 
dorsal  surface  of  the  head  of  the  metacarpal  bone.  It 
should  lie  reduced  either  by  extending  the  displaced 
phalanx,  or  else  by  forcibly  bending  it  backwards  and 
pressing  the  head  into  position,  while  the  metacarpal 
hone  is  flexed  as  much  as  possible  into  the  palm  to 
relax  the  flexor  brevis.    In  many  cases,  however,  great 
difficulty  is  experienced  in  effecting  reduction;  the 
cause  of  this  difficulty  is  not  perfectly  understood. 
Rome,  following  Hey,  beheve  that  the  difficulty  is  due 
to  the  strong  lateral  ligaments  of  the  joint,  which  grasp 
the  head  of  the  bone  ;,  but  the  great  majority  of  Surgeons 
helieve  that  the  tendons  of  the  flexor  brevis  muscle  is 
the  -reat  obstacle.    It  is  believed  that  the  narrow  neck 
of  the  metacarpal  bone  is  grasped  between  the  two 
tendons  of  the  muscle,  like  a  stud  between  the  sides  o 
a  button  hole.     The  treatment  will  obviously  depend 
on  the  view  the  Rurgcon  takes  as  to  the  cause-either 
subcutaneous  section  of  one  or  both  lateral  ligaments  of 
the  joint,  or  one  or  both  tendons  of  Ihe  fl.'xor  brevis 
muscle. 
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CHAPTER  XXII. 

DISLOCATIONS  OF  THE  LOWER  EXTREMITY. 

The  Hip  Joint. — Class^  iJiarthrosis;  Suh-class,  Enar- 
tlirosifi.  The  Synovial  membrane,  covers  the  anatomical 
neck  of  the  femur,  lines  tlie  inner  surface  of  the  capsule, 
covers  the  cotyloid  ligament,  forms  a  tubular  prolonga- 
tion around  the  litj amentum  teres,  and  lastly  covers  the 
mass  of  fat  (Haversian  gland),  lying  at  the  bottom  of 
tlie  acetabulum.  The  bones  entering  into  its  formation 
are  the  acetabulum  and  head  of  the  femur.  The 
acetahdmn,  is  formed  by  all  the  tliree  parts  of  the  os 
innominatum — the  ilium  forming  a  little  less  than  two- 
fifths,  tlio  ischium  a  little  more  than  two-fifths,  tlie 
pubic  bone  the  remaining  fifth.  Tliese  three  pieces 
unite  througli  the  Y-shaped  epipliysis  in  the  acetabulum 
about  puberty.  The  acetabulum  consists  of  a  horse- 
shoe .sliaped  articidar  surface,  whicli  is  deficient  oppo.sitc 
tlio  cotyloid  notch,  and  a  central  non-articular  depression 
continuous  with  the  notch.  The  strongest  and  deepest 
part  of  the  cavity  is  at  its  u|)])cr  ;ind  posterior  part,  the 
lower  and  inner  ])iirt  being  very  shallow  and  weak. 
Th('  arteries  nf  tlic  joint  come  from  the  obturator, 
sciatic,  internal  mid  external  ciicmnllex  and  the  gluteal 
arteries;  the  iutvcs  ;u'i'  derived  fmni  the  .sacral  plexus, 
gn'.at  scintif,  obturator  and  accessory  obturator  nerves. 
Ligaments— (1)  Tl  ic  nihjlnh'l,  :i  tire  of  while  fibl'o- 
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cartilage,  attached  to  the  rim  nf  tlie  acetabulum  and 
transverse  ligament;  it  deepens  the  cavitj',  closelj' 
embracing  the  head  of  the  femur.  (2)  The  iramrerse 
bridges  over  the  notch  converting  it  into  a  foramen, 
and  is  continuous  at  each  end  Avith  the  ligamerdum 
teres;  beneath  it  the  nutrient  vessels  pass  into  the 
joint.  (3)  The  ligamentum  teres,  or  round  ligament,  is 
a  Y-shaped  structure,  passing  from  the  two  ends  of  the 
cotjdoid  notch  to  a  depression  in  the  head  of  the  femur. 
(4)  The  capsular.  The  capsular  ligament  is  attached 
above  to  the  margin  of  the  cotyloid  cavity  and  trans- 
verse ligament;  and  below — m  front  to  the  anterior  inter- 
trochanteric line ;  aliore,  to  the  inner  side  and  upper  edge 
of  the  great  trochanter;  helnnd  and  helnu-  to  the  junc- 
tion of  the  middle  and  outer  thirds  of  the  neck  nf  tlio 
bone.  It  consists  of  circular  and  longitudinal  fibres, 
and,  on  the  posterior  and  inferior  aspects  of  the  capsule, 
the  fibres  are  almost  all  circular,  so  as  Udt  to  interfere 
with  tlie  swinging  movements  of  tlie  limb  as  in  walk- 
ins,  and  in  these  situations  also  the  capsule  is  \&vy 
thin  and  very  loosely  attached.  On  the  anterior  aspect 
of  the  capsular  ligament  there  is  a  specially  thickened 
part,  known  as  the  ilin-feinoral  hainl  or  Y-shaped 
ligament  of  Bigeloav.  It  is  attached  almve  to  the 
anterior  inferior  iliac  spine,  and  belnw  the  two  limbs 
diverge — one  to  lie  attaclxHl  to  the  uii]-ier  end  of  the 
inter-trochanteric  line,  the  other  td  the  root  of  tlic 
lesser  trochanter.  Tlio  inner  slij)  s]iecially  limils 
extension,  and  the  outer  sbp,  eversion  the  fennir. 
There  arc  also  other  specially  tliicl^ened  ]iarts  of  ihe 
capsule— (^0  Ilio-irQchaiiln-ir.  on  tlie  sui)(>rior  aspect, 
])assing  from  tlie  anterior  snrfaci'  of  the  r<wt  of  the 
great  tl'ochantcv  to  tlie  ilinan,  immciliately  abov(>  the 
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antorinr  iiiEoriov  spine      (A)  U-hin-nM,mJar  on  the 
nn.ler  surface,  passing  from  tli.  ischium  lielow  tl.c 
acetalnilum   to    blend   witli  the    capsular  ligament, 
(r)  The  pnlo-femnml  ligament,  a  specially  thickened 
part  in  front  and  below.     By  flexing  the  thigh  upon 
the  trunk  and  rotating  the  fennir  inwards,  the  Y-liga- 
ment  is  rendered  lax;  this  is  of  importance  in  the 
reduction  of  dislocations.     The  centre  of  gravity  falls 
hi'kind  the  centre  of  rotation  of  the  hip  joint,  and  the 
trunk,  therefore,  naturally  t^'uds  to  fall  backwards,  hut 
this  is  prevented  l)y  the  iUo-femoral  hand.     By  this 
wise  provision  of  nature,  muscular  effort  is  not  required 
to  maintain  the  erect  attitude,  so  that  energy  is  econo- 
mised.   There  is  another  part  of  the  capsular  ligament 
that  recpiires  s])ecial  notice,  A'iz.,  the  reniral  reflex/im. 
This  consists  of  hands  of  lihres  which  come  off  from 
tlie  injicr  surface  of  the  capsule,  and  are  reflected 
upwards  on  to  the  neck  of  the  femur.     This  reflexion 
is  not  necessarily  ruptured  in  intra-capsular  fracture, 
and  (Minv.'ys  l)l(iod  across  the  fractured  point,  and  hy 
tliis  means  will  tend  to  a  certain  extent  to  aid  the 
union  of  the  broken  parts.     Movements  at  the  Hip 
Joint.— Flexors.  — These   muschis   flex  the  thigh  on 
the  trunk,  or  tlie  trunk  on  thr  femur.     DirrH  Hex(n's 
(i.i'.,  those  that  pass  from  the  trunk  over  one  joint 
only)— (1)  rs(.as,  (2)  iliacus,  (:5)  pectineus.  Jitdim-f 
flexors  (i.n.,  niusi-lcs  passing  Dver  twn  joints,  and  only 
aeting  secondarily   <m    the    hip   j(.inl)-'(l)  Kcrtus, 
(2)  sartorius.      Extensors.— £>/?•'/'•/. — The  tliree  glutei 
muscles.     /wZ/n.v/.  — The   three  hamstrings  (biceps, 
semi-tendinosus  and  semi  nieml)ranosus).     Abductors. — 
(I)  Gluteus  medius;   (2)  gluteus  niininius;  b'nsiir 
fas.-ife  frnioris  ;  (1)  sartorius.    Addnclors.  — ( I )  'I'lie  three. 
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adductors;  (2)  gracilis;  (3)  pectineus ;  (4)  quadratus 
femoris ;   (5)  obturator  externus.    External  Rotators. — 
(1)  Gluteus  maximus  ;  (2)  Gluteus  medius  (posterior 
part);  (3)  pyriformis ;   (4)  obturator  interuus  and  the 
two  gemelli ;    (5)  quadratus  femoris ;   (6)  obturator 
externus;   (7)  psoas  and  iliacus.     Internal  Rotators. — 
(1)  Gluteus  miiiimus;   (2)  gluteus  medius  (anterior 
part);  (3)  tensor  fascia3  femoris.     It  will  be  noticed 
that  the  external  rotators  are  much  more  numerous  and 
powerful  than  the  internal,  S(t  that  the  foot  naturally 
tends  to  fall  outwards  when  one  assumes  the  supine 
position.   Muscles  in  direct  contact  with  the  Capsule 
of   the    Hip   Joint.— In  /yvwf— Psoas    and  iliacus. 
Above  — {\)  Eectus   (reflected  tendon),   (2)  gluteus 
minimus.     On  its  inner  side  — (1)  Pectineus;  (2) 
oliturator  externus.     BeUnd  it— (1)  Pyriformis,  (2) 
obturator  internus  and  the  two  gemelli,  (3)  part  of 
gluteus  minimus,  (4)  obturator  externus,  (5)  quadratus 
femoris. 

The  range  of  motion  of  the  joint  in  its  various 
directions  is  limited,  in  a  general  way,  as  follows:— 
Extension  by  the  anterior  filn-cs  of  the  capsule  and  ilio- 
femoral band;  j^e.don  by  the  contact  of  the  neck  of  the 
femur  with  the  acetabulum  and  soft  parts  of  the  groin ; 
cihducHon  by  the  pubo-femoral  band  and  lower  part  of 
the  capsule;  addmfion  by  the  ilio-trochanteric  band 
and  upper  part  of  the  capsule  in  extension,  and 
liganientum  tores  in  the  flexed  position;  e.dernal  roia- 
Uoa  by  the  inner  limb  of  the  Y-shaped  ligament  during 
extension,  and  tlie  outer  limb  and  ligamontum  teres 
during  flexion;  infernal  miatiou  by  the  iscliio-femoral, 
or  Y  Ugami'ut.  Tlie  Ji;/awe)ifiim  lore.-'  is  rendered  l^ense 
either  when  the  tliigh  is  partly  fl«'.N<"<l  nn<l  a.Mucted,  or 
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when  the  limb  is  flexed  and  rotated  outwards, — i.e., 
flexion  with  adduction  or  external  rotation. 

In  effusion  into  the  joint,  as  in  acute  synovitis, 
(a  rather  rare  condition,  pure  and  simple),  the  swelling- 
will  bo  difficult  to  detect,  on  account  of  the  depth  of 
the  joint  from  the  surface,  and  the  thick  capsule.  As 
in  other  joints,  it  will  tend  to  show  itself  where  the 
capsule  is  thinnest— in. /V'o/i/,  internal  to  the  inner  head 
of  the  Y-shaped  ligament,  and  Ivldnd  at  the  posterior 
and  lower  part  of  the  capsule.    In  tliese  parts,  therefore, 
any  swelling  and  tenderness  must  be  first  looked  for; 
the  joint  at  the  same  time  will  be  flexed,  abducted,  and 
rotated  outwards,  as  in  the  position  of  flexion  the 
joint  holds  most  fluid  Avith  the  least  tension,  and  ab- 
duction and  eversion  relax  the  outer  and  inner  bands, 
respectively,  of  the  ilio-femoral  hgament. 

DISLOCATIONS  OF  THE  HIP  JOINT. 
Tlie  dislocations  of  this  joint  are  various,  but  whatever 
position  the  head  of  the  bone  ultimately  assumes,  the 
primary  dislocation,  just  as  in  the  shoulder  joint,  is 
flZvmys  in  a  downward  direction.    The  forms  of  regular 
dislocation  in  order  of  frecpiency  are  —  (1)  Backwards 
and  upwards  upon  the  dorsum  ilii;  (2)  backwards  into 
tlie  great  sacro-sciatic  notcli;  (3)  forwards  nnd  down- 
wards into  the  foramen  ovale  ;  (4)  forwards  and  upwards 
upon  the  pubes.    The,  first  two  forms  are  tlie  most 
common;  in  all  the  four  forms  the  liganrentum  teres  is 
usually  ruptured,  but  the  ilio-femoral   band  nuunins 
intact. 

Wo  have  to  notice  the  inlluence  exerted  (1)  by  the 
Y-ligainent;  (2)  by  the  tendon  of  the  obturator  intcrnus, 
as  it  is  found  in  the  gluteal  region,  on  the  various 
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forms  nf  regukr  dislocation  of  this  joint — (1)  The 
Y-ligament. — If  this  ligament  escape  rupture,  we  may 
get  any  of  the  four  rfijular  forms  of  dislocation 
enumerated  aliovo;  if  it  be  wholly  ruptured  the  dislo- 
cation will  be  of  an  irreguJar  form.  In  no  case  do 
muscles  (except  perhaps  the  obturator  internus)  exercise 
any  direct  influence  on  the  displacement.  In  dislocation 
on  to  the  dorsum  ilii,  and  into  the  great  sacro-sciatic 
notch  there  is  marked  iiirersion  of  the  limb  ;  this  is 
because  the  ilio-femoral  band  is  not  ruptured,  and  the 
external  rotators  are  powerless  to  rupture  it,  and  are 
therefore  unable,  so  long  as  the  ligament  remains  intact, 
to  evert  the  limb.  For  the  same  reason,  in  dislocation 
into  the  foramen  ovale  tlie  limb  is  fle.recl.  In  dislocation 
on  to  the  pubes  the  ligament  is  lax,  and  hence  the 
external  rotators  are  at  lil^erty  to  act,  •  and,  having 
notlung  to  o]"ipose  them,  produce  marked  erers/oii. 
(2)  The  Tendon  of  the  Obturator  Internus.— I!igelo\v 
has  pointed  out  tliat  the  muscidar  body  of  tliis  nuisclc 
is  usually  mixed  with  tendinous  structure ;  by  this 
means  it  acquires  great  strength,  and  when  contracted 
acts  as  a  poAverful  accessory  ligament  on  the  posterior 
aspect  of  the  hip  joint.  It  has  also  been  pointed  out 
by  the  same  Surgeon  that  in  dislocations  on  to  the 
dorsum  ilii,  and  into  the  gr(>at  sacro-sciatic  notch,  the 
bone  passes  in  exactly  the  same  direction  in  the  ilrst 
instance  ;  but,  in  dislocation  on  to  the  dorsum  ilii,  the 
head,  in  passing  upwards  and  backward.?,  \^as^^(;^^  he/icei'ii 
the  tendon  of  the  obturator  internus  and  the  pidvis, 
whereas  in  dislocation  into  the  great^  sacro-sciatic  notch, 
the,  head  of  tlio  bone  as  it  jwisses  backward.-^,  ])asses 
/.rliii/'/  the  t(aidou  of  the  oliturat.or  internus,  tlu^  tendon 
lying  over  the  neck  of  tie'  liono  ;ind  preventing  its  a.scent. 
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Mr  MuKKJW  states  that  when  the  liiuL  is  ilcxed, 
abducted,  and  rotated  inwards,  the  backward  disloca- 
tions are  [iroduced  ;  in  moderate  flexion  the  head  rests 
on  the  dorsum  ilii,  in  extreme  Hexion  it  comes  to  rest 
near  llie  sciatic  notcli.     "When  the  limb  is  abducted, 
exleudeil,  and  rotated  outwai'ds,  the  dislocation  upon 
tlie  pubi'S  occurs.     In  very  forcible  abduction  the  head 
of  the  1i(ine  is  sent  into  the  perimeuui.     If  there  lie 
ueillicr  riitation,  forced  flexion,  nor  extension,  the  head 
uf  the  bone  rests  in  its  primary  position  —  in  the 
thyroid  foramen.    The  dislocations,  therefore,  it  will 
be  oliscrved,  all  occur  in  the  aVnlucted  position  of  the 
limb,  becaiise  (1)  during  abduction  the  head  of  the 
1)1  lue  [)asses  to  the  shallowest  and  weakest  part  of  the 
acetabulum;  and  (2)  during  abduction  the  ligamentuni 
teres  is  loose.     Tiie  same  condition  of  parts  is  also 
brought  about,  even  when  the  limb  is  not  abducted, 
if  the  body  be  forced  over  to  the  dislocated  side.  The 
I'cverse  is  true  in  regard  to  the  addut'ted  position.  Tlie 
poiut  at  which  tiic  head  of  the  bone  will  nltiiua,tcly 
cDUie  to  rest,  depends  on  the  direction  and  amount  of 
ilie  violence,  as  Avell  as  on  the  position  of  the  limb. 
Dislocations  occur  chiefly  in  men  during  the  middle 
period  of  life  (tM'enty  to  lifty),  and  is  specially  a])t  to 
be  produced   in   certain   occuiiations,  as  miners  and 
navvies.    The  sauic  a[i])lication  of  violence  in  an  nld 
])er.son  will  jiroduce  intracajisular  fracture  of  the  neck 
of  the  bone;  in  ij'xi.uij  jicrsons  fracture  of  the  shaft. 

Theiv  ;ii'e  special  test  lines  madi;  use  of  in  the 
diii.:j;u<isis  of  disloeatious  of  llie  i'eiuur  and  I'ractui'e  of 
tlie  necks  ,,f  til,;  ), one.  I.  NelatOlVs  TbsI  Lilie,  Draw 
:i  line  Iroiii  llic  anterior  >n|M'rior  s|iiiiou,-  proeess  ol  lIp' 
ilnuii  o\ci  llir  iiuLui    ide  iif  \\\y  hip  lo  llie  tid/crosily 
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of  ilie  ischium.     In  health  the  top  of  tlie  great 
trochanter  should  just  touch  this  line  in  every  position 
of  the  joint.    2.  Bryant's  Triangle. — The  patient  is 
laid  liat  on  his  back,  on  a  firm  mattress  or  couch,  and  a 
perpendicular  is  dropped  from  the  anterior  superior 
spine  of  the  ilium ;  then  a  second  line  at  right  angles 
to  the  first  is  dropped  from  it  to  the  top  of  the  great 
trochanter;  then  the  two  lines  are  jouied  by  a  third 
one  from  the  anterior  superior  spine  to  the  top  of  the 
great  trochanter,  thus  completing  the  '  triangle.'  Tlie 
length  of  the  second  line,  compared  with  a  correspond- 
ing line  on  the  opposite  side,  shows  the  amount  of 
vertical  displacement;  the  length  of  the  tltinl  hue 
shows  rouglrly  the   degree  of  displacement  of  the 
trochanter  backwards  or  forwards.    The  advantage  of 
Bryant's  method  is  that  the  measurements  can  be  taken 
Avithout  moving  the  patient,  whicli  is  of  importance 
in  cases  of  fracture     3.  Morris's  Bitrochanteric 
Measurement. — This  is  chiefly  of  use  in  cases  of 
fracture,  and  shows  the  degree  of  inward  displacement 
of  the  trochanter,  just  as  Bryant's  method  shoAvs  the 
degree  of  vertical  displacement.     The  distance  from 
tlie  tip  of  the  great  trochanter  to  the  symphysis  pubis 
is  measured  on  both  sides  and  tlie  ligures  compared; 
on  the  injured  side  the  distance  between  the  two 
points  is  always  less.     Mr  Momus  lias  constructed  a 
special  measuring  rod  for  tliis  purpose,  which  shows  the 
state  of  aflairs  at  a  glance.    To  judge  of  the  position  uf 
the  head  of  tins  femur  in  dixU>rali<ui>'  look  to  Ihe  lie  of 
tlie  internal  coudyh'  cf  the  lemur,  lieeausc  Ibe  direction 
of  the  head  and  that  of  the  internal  cunilyle  arc  almost 
the  same  (HlGEl.ow). 
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1.  Upon  the  Dorsum  llii. —  In  dislocation  on  to  the 
dorm)ii  iUi  (ljuckwards  and  upwards),  which  is  the  most 
common  form,  tlie  limb  is  shortened  one  or  two  inches, 
the  knee  is  inverted,  slightly  flexed  and  advanced,  and 
rests  against  the  lower  third  of  the  opposite  flilgh,  and 
the  great  toe  rests  on  the  tarsus  of  the  ojDj^osite  foot; 
the  heel  is  a  little  raised,  and  the  thigh  is  flexed,  and 
there  is  a  great  bulging  at  the  hip  from  the  projection 
nf  the  !?reat  trochanter,  which  is  directed  forwards  and 
lies  nearer  the  anterior  superior  iliac  si>ine  than  iiatural. 
The  head  of  the  Ijonc  rests  on  the  ilium,  a  little  above 
and  behind  the  acetabulum;  it  is  made  to  lie  at  this 
point  ])artly  by  the  force  causing  the  dislocation,  but  is 
also  pulled  up  by  tlie  glutei,  hamstrings,  and  adductor 
muscles.    Abduction  and  eversion  arc  i])ipossil)lc,  but 
th<nv  is  still  a  slight  amount  of  inversion,  adduction, 
and  llexion  possible.    Another  symptom,  flrst  noted  by 
8yme,  is  that  if  the  patient  be  laid  flat  on  his  back  on 
a  hard  couch  or  table,  the  kuei;  of  the  dislocated  side 
is  raised,  but  tlie  patient's  back  rests  evenly  nn  the 
talile;  but  if  the  knee  l)e  brought  down  flat  nu  the 
table  there  is  a  marked  hnubar  curve  produced,  Just  as 
in  hip  joint  disease.     Ou  [)ressing  the  Angers  into  the 
groin  it  will  be  found  tha,t  the  femoral  vessels  have  lost 
their  firm  posterior  support  and  seem  to  lie  over  ;i 
Iiullow.     The  short  muscles  covering  (he  joint  behind 
are  niurh  l;ir(;r;i,ted  ;  tlif  ilio  ]iso;i,s  iiiusrlc.  is  veiy  tense, 
and  the  [iccitineus  uiay  hi'  turn  ^is  \rcll  as  Ibc  glutei. 
According  to  bJiOELow  tin-,  liciid  of  the  bone  jiasscs 
between  the  tendon  of  tlir  olitunitor  iutiu'iius  ;uid  the 
iunoniiuatc  lione,  ami  liii.diy  couie.s  to  rest  aliove  that 
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tuiidon  ('hackicard  dislnrafiov  ahurc  t/ir  leiuJnn"). 
This  dislocation  is  caused  when  the  limb  is  in  the 
position  already  explained  (ahdnction,  flexion,  and 
internal  rotation),  and  the  patient  receives  a  LIoav  on 
the  l)ack,  the  result  being  either  a  dislocation,  or  a 
fracture  of  the  shaft  of  the  femur,  as  in  miners;  ii 
may  also  occur  when  a  person  is  carrying  a  heavy  weight 
and  falls  doAA-n. 

2.  Into  the  Sciatic  Notcll  (haclaL-ar<J><). —^h^ 
x,/wptum.^  of  this  form  rcsendjle  very  closely  tliose  of  the 
previous  disl(,catiun,  oidy  they  arc  less  marl<ed— it  is 
simply  a  less  advanced  form.  The  lindj  is  shortened 
about  half  an  inch,  the  knee  is  inverted  and  touches  the 
opposite  knee,  but  does  not  tend  to  cross  over  it,  and 
the  ball  of  the  great  toe  rests  on  the  head  of  the  meta- 
tarsal bone  of  tlie  great  toe  of  the  opposite  foot.  There 
is  less  flexion  and  less  bulging  at  the  hip  than  m  dis- 
location on  to  the  dorsum  ilii.  The  head  of  the  bone 
rests,  not  in  the  sciatic  notch,  as  the  name  would  imply, 
but  on  the  Imck  of  the  ischium,  opposite,  or  a  little 
above,  the  level  of  the  spine,  and  below  tlie  tendon  -l 
the  obturator  iiiternus  muscle  ('  harhrard  dts/nralivn 

liclnir  llie  ipii'liiii ' ).  •  1  J 

Tlie  backward  dislocations  must  be  distlllguisiied 
from— a)  /Vti^/"''''-'  of  the  m-rJr  irith  iuvvr.inn.  In 
ordinary  cases  of  fracture  there  is  usually  marked 
aversion,  ANdiicli  at  once  distinguishes  it  from  ordinary 
Ibrms  of  dislocation.  This  form  of  fracture  is  rare,  and 
ihe  iwmi^nl  mobility  and  the  existence  of  crepitus  will 
.id  Uie  diagnosis.  (2)  Lnrarh.l  r.rl raror^u/nr  Jrarl.rr 
i.rrrsiu,.  Wrvr  the  limb  will  ,,rubably  be  ex- 
,Um1-  r.itvvNTs  line  shortened  from  liall  to  one  inch. 
,,ppvo.Nimation  nf  tbe  gfeat  trochanter  to  the  middle  hi.c 
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as  sliown  L}-  tliu  '  bilrochanteric'  measurement.  There 
will  bo  great  paiu  over  the  trochanter,  but  the  joint  will 
permit  movemeut  freely  in  all  directions,  though  the 
great  trochanter  •will  not  move  in  so  large  a  circle  as  on 
the  sound  side.  Further,  there  will  be  the  usual  feel- 
ing of  resistance  in  the  groin  behind  the  femoral  vessels. 
Great  care  is  //(.'''e-wrt/v/  in  ■peifuriiiiiig  these  iriaviputa- 
timis,  led  tlie  iinpaeted  fradnre  he  converted  irdo  an 
iin impacted  one. 

Reduction  of  Backward  Dislocations  by  IVIanipula- 
tion. — The  great  object  is  to  make  the  head  of  the  Ijonii 
pass  back  to  the  acetabulum  in  exactly  the  same  direc- 
tion  as  it  left  tliat  cavity,  and,  therefore,  the  limb  must 
be  pnt  into  the  same  positions  as  that  in  which  the 
dislocation  occurred,  viz.,  flexed,  abducted,  and  rotated 
outwards.    The  success  of  tln^  method  depends  on  the 
iiitcgvity  of  the  ilio-feiiiond  band  ;  it  is  to  act  as  the 
fulcrum  of  the  lever,  of  wliich  the  shaft  of  the  femui' 
below  it  is  the  long  arm,  wliile  the  part  above  it  is  the 
siiort  arm.    Tlie  manipulations  are — (1)  Flex  the  leg  on 
the  thigh  Id  ivlax  thi'  baiiistriiigs,  and  the  great  sciatic 
nerve,  if  need  be,  and  also  Ilex  tlu'  thigh  upon  the 
abdoiiien,  carrying  it  at  the  same  time  into  a  position 
of  adduction,  so  as  to  ndax  the  untorii  ]iart  of  the 
capsule.     (-1)  Circumduct  outwards  (a  combination  of 
abduction  and  external  rotation)  .so  as  to  distend  the 
rent  in  tlu'  ca[)snle,  make  tlie  head  pass  round  the  way 
it  eanie,  and  tui'u  it  through  the  o^iening  in  the  capsule. 
(•5)  '('uickly  extend  and  bring  the  limli  to  tlie  side  of 
its  fellow,  so  as  to  make  the  liead  pass  at  once  into 
the  deepest  part  of  iJie  acetabulum.     'WHien  tlu^  dis- 
location is  reduced  the  legs  may  lu'thei'  be  tied  together 
M'ith  a  iiillow  between  the  knees,  or  the  long  splint 
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applied.  The  spliut  is  to  be  kept  on  fur  a  week  or  ten 
days,  and  after  tins  tbe  joint  should  be  supported  by 
some  fixed  apparatus,  as  a  leather  splint  or  a  plaster  of 
Paris  spica,  for  two  Aveeks  longer. 

THE  FORWARD  DISLOCATIONS. 

3.  Into  the  Foramen  Ovale  (forwards  and  down- 
y;ardfi).—T\\Q  head  of  the  bone  rests  in  the  thyroid 
foramen.      Causes.— Sudden  and  violent  abduction, 
unaccompanied  either  by  external  rotation,  or  fixed 
flexion  or  extension.    Jumping  or  falling  from  a  height, 
with  the  feet  widely  apart,  as  sliding  over  the  end  of 
a  loaded  waggon  or  cart.    The  sudden  movement  of  a 
carriage  when  one  foot  is  ou  the  step  but  the  other  not 
yet  off  the  ground;  also  getting  out  of  bed  qidckly  and 
one  foot  is  caught  in  the  bed-clothes,  while  the  other 
descends  suddenly  to  the  floor.    The  pectineus,  gracilis, 
and  adductors  longus  and  Ijrevisare  torn,  and  the  psoas, 
iUacus,  glutei,  and  pyriformis  are  put  on  the  stretch; 
the  ligamentum  teres  and  capsule  are   ruptured  as 
before.     The  obturator  nerve  is  .stretched  or  torn. 

„The  limb  seems  lewjtJiened,  the  toes  point 
downwards  and  arc  a  little  everted,  and  the  foot  is 
separated  some  distance  from  the  other  one-the  thigh 
beincv  flexed  and  abducted,  and  in  front  of  the  opposite 
one  °on  account  of  the  tension  of  the  ilio-psoas  muscle. 
The  hip  is  flattened,  and  the  prominence  of  the  great 
trochanter  absent.  The  apparent  lengthening  is  believed 
to  be  due  to  a  tilting  of  the  pelvis  over  to  the  injured 
side-  to  make  quite  certain  whether  it  is  lengthened  or 
not  the  use  of  Buvaxt  s  test,  or  careful  measurements 
must  be  made  from  the  anterior  superior  diac  spnie  o 
some  fixed  bony  point  in  the  limb,  r.g.,  the  tip  of  the 
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intonuil  mallenluf^.  The  inovoraeiits  of  adduction  and 
extension  are  inipossilile  M'ithout  using  great  force,  and 
gi\nng  rise  to  severe  pain  from  pressure  on  the  obturator 
nerve  ;  the  limb,  however,  may  still  be  flexed. 

4.  Upon  the  Pubes  (forwards  and  upimrds). — The 
head  of  tlie  bone  rests  on  the  ilium,  rather  than  tlie 
pubic  bone,  close  to  its  jimction  with  the  horizontal 
ramus  of  the  pubes  and  on  the  outer  side  of  the  femoral 
artery.  It  is  caused  by  violence  similar  to  that  pro- 
ducing the  thyroid  variety;  but  where  extension  and 
external  rotation  of  the  limb  accompany  the  application 
of  tlie  violence.  Siinqifniiis. — The  limb  is  shortened 
and  abducted,  and  there  is  marked  eversion  of  the  foot 
and  knee,  and  the  heel  inclines  towards  the  opposite 
one.  The  great  trochanter  lies  nearer  the  middle  line 
t])an  the  anterior  superior  spine.  The  limb  cannot  be 
rotated  inwards,  but  may  be  slightly  flexed.  There  is 
sometimes  pain  and  numbness  down  the  thigh  from 
pressure  on  the  anterior  crural  nerve.  This  form  is 
said  to  resemble  fracture  of  the  neck  of  the  femur;  but 
it  may  l)c  distinguished  from  tliis  by  tlic  greater 
immobility,  and  by  the  situation  of  the  head  of  the 
bono  in  the  groin. 

Reduction  of  the  Anterior  Dislocations.— (1)  Flex 
thelegupfni  the  tliigh  and  the  thigh  upon  the  abdomen, 
as  in  the  previous  dislocations,  but  at  the  same  time 
abducting  the  liml).  (2)  Circumduct  inwards  until 
the  knee  is  brought  nearly  to  the  middle  line  of  tlu^ 
body  ;  these  jiiovements  relax  tlie  capsule,  disengage 
the  head  of  the  bone,  and  bring  it  round  In  LIh^  oponiiig 
by  whieh  it  escaped.  (.3)  Extend  and  rotate  outwards, 
so  as  to  make  the  head  of  the  bono  re-enter  the 
acetabulum. 
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THE  IRREGULAE  FORMS. 
There  are  many  irregular  forms  of  dislocation,  hut 
the  follo^ving  are  a  feAV  of  the  hetter  marked  varieties:— 
1  Everted  ^Dorsal.— This  has  all  the  usual  signs  of 
dorsal  dislocations  except  that  there  is  eversion  instead 
of  inversion,  and  there  is  but  slight  adduction  and  the 
limh  may  he  extended.  It  is  supposed  hy  some  that 
the  outer  band  of  the  ilio-femoral  ligament  is  ruptured. 

Supra-spinous.— The  liml)  is  shortened  to  the 
extent  of  two  or  three  inches,  a  little  al^ducted  and 
overfed,  and  the  head  of  the  femur  is  felt  just  below 
the  anterior  superior  spine  of  the  ilium,  above  and  to 
the  outer  side  of  the  ilio-femoral  ligament.  As  m  the 
last  form,  the  outer  head  of  the  ilio-femoral  ligament  is 

lielieved  to  be  torn. 

•3  8ub-8pinous.— The  hip  is  flattened,  Lryants  line 
is  shortened  about  two  inches,  there  is  extensive 
..version  and  the  head  of  the  femur  is  found  below 
the  outer  part  of  Pouparfs  ligament,  a  little  t,>  the 
inner  side  of  the  anterior  inferior  iliac  spine. 

\  In  the  Perinseum.— This  occurs  when  the  hmb  ,s 
o-reatlY  abducted  at  the  moment  the  violence  is  applied 
There  is  extreme  abduction  and  marked  llexioii,  and 
the  head  of  the  femur  ran  be  felt  in  the  prnnamm. 
The  foot  may  be  rith-u'  inverted  or  ev(n-ted. 

TllK  KNEE. 

The   Knee  Joint.— C/a.-'.s  lUarthrosis  :  Suh-rla^^, 
Tlie  bones  entering  into  its  formntion 
.,,0-1(1)  The  fcmnv,  with  its  TROCur.EAi!  surface  wind 
and  most  prominent  on  the  .uior  side  ;  and 
i  rtieular  surfaces  of  the  roxi.vuKs  nl  winch  th- 
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iuiH'l'  is  tlie  more  elongated  from  befoi'e  buck  ward 8. 
(2)  The  tibia,  witli  its  two  surfaces— of  wlucli  tlie 
internal  is  the  longest,  narrowest,  and  deepest,  the 
external  being  the  reverse.    (3)  The  patella,  with  its 
SEVEN-  facets.    The  synovial  membrane  is  the  largest 
in  the  body.     It  forms  a  large  t:nl-ite-><ar  heneatli  the 
extensor  muscles  of  the  thigh,  extending  uiiwards  for  an 
inch  at  least  above  the  articular  surface.    At  the  .sides 
it  passes  beneath  the  vasti  and  ascends  higher  on  the 
itDier  than  on  the  outer  side  of  the  liudj  beneath  these 
muscles  (being  the  reverse,  therefore,  of  the  articular 
surfaces).    This  large  pouch  is  supported  during  the 
movements  (jf  the  joint  by  the  sub-crurens  muscle  which 
is  inserted  into  its  upper  part.    ,Vl)Ove  the  pouch  there 
is  a  bursa  extending  upwards  for  another  inch,  and 
which  usually  communicates  with  the  cavity  of  the 
kncMi  jouit.     It  also  covers  both  surfaces  of  the  semi- 
lunar cartilages,  and  on  the  liack  part  of  the  external 
one  sends  a  tubular  prolongation  I'ound  the  tendon  (.)f 
the  jK.iplitcus  muscle  for  sonu'  distance.     It  further 
surrouinls  the  crucial  ligamcuts  by  tubular  prolonga- 
tions, lines   the   whole   interior  oi'  the   cupsulc,  and 
lastly,  very  frerpmntly  extends  into  the  superior  tibio- 
fibular articulation.    The  arteries  are  ><ere.n  in  nund)cr — 
anastoinotica  magna,  five  branches  from  the  jiopliteal 
artery,  and  the.  recurrent  branch  of  the  anterior  tibial. 
The  nerves  arc  nine  in  muuber,  l)ranches  from  the 
obturator,  from  the  nerve  to  the  vasliis  cxternus,  from 
the  nerve  to  the,  vastus  internus  (both  from  tlic  anterior 
cr\iral),  three  from  the  internal  popliteal,  two  from  the 
external  popliteal,  and  the  recurrent  articular  front  the 
terminali.in  ol'  tlu'  same  nerve.     The   ligaments  of 
this  joinl   are  very  numi'rous.  and   ai'c  di\'ided  int(> 
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internal  and  external  sets.    External — (1)  The  internal 
lateral,  a  broad  flat  band  from  the  back  part  of  the 
inner  tuberosity  of  the  femur  to  tlic  inner  tuberositj' 
and  upper  part  of  the  shaft  of  tlie  tiljia.     Beneath  .it 
pass  the  inferior  internal  articular  vessels.     (2)  The 
external  lateral — Jung  part,  passing  from  the  back  part 
of  the  outer  tuberosity  of  the  femur  to  the  outer  part  of 
the  head  of  the  fibula.     It  pierces  the  tendon  of  the 
biceps  and  under  it  pass  the  tendon  of  the  popliteus 
and  the  inferior  external  articular  vessels.     The  almi 
part  is  more  posterior,  and  is  attaclied  below  to  the 
apex  of  the  styloid  process  of  the  fibula.    (3)  Posterior 
ligament,  or  ligament  of  Winslow,  a  broad  flat  band 
principally  derived  from  the  tendon  of  the  semi- 
membranosus.   (4)  Ligamentum  patella,  the  continua- 
tion of  the  tendon  of  the  quadriceps  extensor  cruris, 
passing  from  the  apex  of  the  patella  to  the  loAver  part 
of  the  tubercle  of  the  tibia ;  between  it  and  the  upper 
part  of  the  tubercle  is  a  small  bursa,  and  a  large  mass 
of  fat  (the  iiifra-pnlcUar  pad)  separates  it  from  the 
synovial  membrane  uf  the  knee  joint.   (-3)  Tlic  capsular, 
which  is  a  stroJig  fibrosis  mendiranc  filling  up  the  gaps 
left  by  the  other  ligaments,  and  is  strengthened  by 
fibres  from  the  various  muscles  surrounding  the  joint, 
hiterior  ligaments— (1)  Crucial,  anterior,  and  posterior. 
(«)  The  anteru-e.rfcnial  is  attached  below  to  the  inner 
part  of  the  pit  in  front  of  the  spine  of  the  tibia  ;  above, 
to  the  inner  and  hinder  part  of  the  external  condyle  of 
the  femur.     Its  direction  is  upwards,  backwards,  and 
outwards.     (/>)  The  posterQ-iiiivrnnI  is  attached  below, 
to  the  back  of  the  pit,  behind  the  tibial  spine  ;  above, 
to  the  fore  part  of  the  intcr-condyloid  hollow  and  side 
(>r  tlie  inner  condyle.     Us  direction  is  upwards  and  a 
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little  forwards.  (2)  The  '<eiHi-lanar  cartUages.  («)  Tlic 
hiferml  forms  iiliiiost  a  semi-circle,  and  embraces  the 
ends  of  the  external.  Its  anterior  end  is  attached  to 
an  impression  towards  the  front  part  of  the  internal 
articular  surface  ;  its  posterior  end  is  attached  to  the 
inner  edge  of  the  hollow  behind  the  spine  of  the  tibia, 
along  with  the  posterior  crucial  ligament.  (h)  The 
evierita/  forms  about  three-fourths  of  a  circle,  and  its 
anterior  and  posterior  ends  are  interposed  between  the 
attacliments  of  the  internal  cartilage,  in  front  of,  and 
behind,  the  spine  of  the  tibia.     (3)  The  transverse 

Fig.  25. 


3  -n-— .^'^^^^-^ 

Head  of  Left  Tibia. 

1.  Tr.iiisvcrsc  lit,';uiiciit.  2.  JE.xtcniHl  semilunar  iMrt,il;i;,'(_'. 
:i.  I'osLciiur  i/ruciiil  lit,'aii.ciit.  -1.  Aulcviur  cnnial  li^'aiiicnt. 
5.  Intciii.il  soinihinar  (.■ai  tihgc. 

hgatricut,  which   passes  between   the   twn  cartilages. 
(4)  The  coronary  b"gaiiicnt,  which  connects  tlie  convex 
borders  of  the  cartilages  with  the  head  of  tlie  tibia. 
(•'))  Ligamentum  iimcosum,  wiiich  is  siniiily  a  process  of 
synovial  nicTnbranc.     (6)  Ligamenta  alaria,  its  fringed 
borders.    Tlie  following  structures  are  found  irpon  the 
head  of  the  tibia  from  before  backAvards  (Fig.  25): — 
(1)  Transviirse  ligament;    (2)  anteritu'  extremity  of 
internal  semi-lunar  cartilage  ;   (.'?)  anterior  (jrucial  liga- 
inonl :   (  I)  iinterinr  extremity  df  external  semi-lunar 
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cartilage  ;  (5)  posterior  cxtreiiiity  of  L'-vtcriial  seiiii-lniuir 
cartilage  ;  (6)  posterior  extremity  of  internal  semi-hniar 
cartilage  :  (7)  posterior  crucial  ligament.  The  key  to 
the  position  is  to  remember  that  the  internal  cartilage 
enrbraces  both  ends  of  tlie  external,  and  that  the 
anterior  crucial  is  placed  heticeen  the  two  anterior  ends, 
but  the  posterior  is  behind  both  the  posterior  ends. 

The  movements  of  this  joint  are  in  some  respects 
peculiar.  (1)  It  is  not  a  pure  hinge-joint,  lint  has  in 
addition  a  gliding  and  rolling  movement.  In  these 
movements  the  semi-lunar  cartilages  (which  may  be 
regarded  as  inter-articular  iibro-cartilages)  form  movable 
an°d  accurately  Htting  wedges.  (2)  The  movement  is 
through  an  ol)lii|ue  plane,  the  axis  of  the  femur  is 
downwards  and  inwards,  but  when  the  leg  is  flexed  it 
is  parallel  with  the  thigh.  (3)  There  is  a  movement  of 
rotation  at  the  completion  of  extension  which  is  called 
the  'locking'  or  'screwing  home'  of  tlie  joint.  (4) 
AVhen  the  knee  is  partly  flexed,  the  joint  admits  uf 
interna]  and  e.xternal  rotation.  .Vnother  point  wortby 
of  notice  is  the  movements  of  the  i>atella  on  the  articular 
surface  of  the  femur.  This  is  a,  movement  partly  nf 
gliding  and  partly  of  eo-aptatiou.  The  patella  has  seven 
facets °on  its  articular  surface  — three  pairs,  and  one 
internal  perpendicular  fac'et.  When  the  knee  is 
extended,  as  in  the  erect  position,  the  two  inferior  facets 
are  in  contact  with  tiie  upper  part  of  the  trochlear 
surface  of  the  femur;  in  semi-flexion,  the  middle  laeets 
come  into  contact  Avith  the  femur;  in  still  greater  flexion, 
the  superior  pair  are  brought  into  contact,  while  m 
extreme  flexion,  tlie  patella  leaves  tlie  trochlear  surlaee 
nf  the  f,.mur  altogellier,  and  the  internal  ]H-rpendu'ular 
facet  lies  in  contact  wilb  llie  outer  margin  of  the  inner 
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(■itial\-le.  Further,  ;it  the  (.■oinpleliuii  of  (■xlelisiou,  there 
is  ii  slight  rotation  outwards  to  'lock'  the  joint;  and, 
at  tlie  begiuuin^t;'  of  Hexioji,  there  is  a  slight  rotation 
inwards  of  the  leg  and  foot  to  '  unlock  '  it.  Tlie  centre 
of  gravity  of  the  body,  in  the  erect  attitude,  falls  in 
ii-iiiit  of  the  axis  of  motion  of  the  knee  joint,  and  tliere 
is  a  tendencj'',  therefore,  to  o\'er-extension ;  but  this  is 
impossible,  because  of  the  tension  of  the  lateral,  posterior, 
and  anterior  crucial  ligaments  (the  iinKterinr  crucial 
being  tightened  in  flexion).  In  this  way  the  erect 
attitude  is  maintained  without  tln^  expenditure  of 
muscular  energy.  Flexors. —  DireH  —  (])  Biceps,  (2) 
Semi-tendinosus,  (3)  Semi-menibranosus,  (4)  Poplitens. 
hidirpfi — (1)  Gastrocnemius, (2)  Plantaris,(3)  Sartorius, 
(4)  Gracilis.  Extensors. —  (^)uadriceps  extensor  cruris 
(formed  by  the  tM'o  vasti,  the  rectus  fciuoris  and  the 
crureus).  External  Rotator. — (Wlicn  the  limb  is  pai'tly 
flexed) — The  biceps  muscle  as  a  whole.  Internal 
Rotators.— (1)  Popliteus— -(tl  lis  is  the  chief  one,  l)iit 
iiiily  acts  whrn  thi'  kuce  joint  is  Hexed,  and  the  tenilmi 
nf  the  popliteus  lying  in  its gi'tjove),  (2)  Semi-tendiuosns, 
(3)  Senii-membranosus,  (4)  Sartorius,  (."))  Gracihs.  To 
lock  home  the  joint  at  tlic  comjib'tidn  of  extension. — 
iiie  extensor  muscles  as  a  whoh;  cause  a  slight  rotaticni 
outwards.  To  unlock  the  joint  at  the  eommeneeinent 
of  flexion  — (1)  'i'lu'  sari(n'ius,  (2)  the  gracilis,  (3)  the 
scmi-tendinosus. 

Tlie  din'eront  movements  of  the  juint  ar(!  limited  in 
something  like  the  fdllowing  manner — Fli'x'ntii  is 
chcck(!d  V)y  the  contact  of  the,  soft  jiarts  of  the,  leg  and 
thigh  chiefly  ;  l„it  ihiriiix  this  movement  the  posterior 
crncinl  ligament  and  the  Hgamentum  patella'  are  also 
tightened,  luit  all    Ihe  nth,.,-  liganienfs   are  rela.xed 
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Extension  is  limited  by  the  lateral,   posterior,  and 
anterior  crucial  ligaments  ;  during  tliis  movement  the 
posterior,  crucial,  and  ligamentura  patella  are  relaxed, 
when  the  limb  has  been  brought  into  a  straight  line 
oi-er-extensinn  is  mainly  checked  by  the  tension  of  the 
posterior  crucial,  and  posterior  ligaments  ;  forcible  over- 
extension of  the  joint  may  rupture  the  posterior  ci-ucial, 
p.q.,  when  the  leg  is  supported  horizontally  on  a  chair 
and'  some  heavy  weight  falls  forcibly  upon  the  anterior 
aspect  of  the  knee.     Jufrrnal  rotation  (in  the  senn- 
flexed  position  of  the  knee)  is  checked  by  the  anterior 
crucial  hgament  ;  e.rternal  rotation  is  checked  by  the 
posterior  crucial.     The  crucial  ligaments  are  also  im- 
portant agents  (probably  the  chief)  in  the  prevention  ot 
lateral  movements  of  the  joint;  hence  m  cases  where 
the  bones  move  laterally  in  the  extended  position  of  the 
limb,  there  is  good  reason  to  believe  that  the  crucial 
ligaments  are  destroyed.  ^  _ 

In  etfusiou  into  tlie  joint,  as  in  acute  synovitis,  the 
swellino-  first  shows  itself  at  the  sides  of  the  ligamentum 
patelH  because  at  these  points  the  synovial  membrane 
is  least  supported  and  nearest  the  surface,     il.e  sAvell- 
ing  gradually  extends  upwards  under  the  quadnccps 
extensor  to  the  extent  .)f  three  or  four  inches  abcn^e  the 
upper  border  of  the  patella,  the  swelling  being  higher 
on  the  mner,  than  the  outer  side  of  the  liml,.    1  hictna- 
tion  is  readily  detected,  and  the  patella  is  floated  up  ofl 
the  surface  of  the  femur,  and  by  In-n.  sudden  pressm 
it  may  be  made  to  tap  against  it.    Tins  lloatin^  of  flu. 
pateliu  is  a  very  valuable  sign  of  ellnsion  into  the  ^ 
L  it  may  be  detected  before  either  lluctualu-n  oi  ^el 

..kedLelling.    The  position  of  the  hmb  is  one 
,,„l,ralc  llcxion,  m.nbiued  with  external  rotation 
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the  head  of  the  tibia,  as  in  this  position  the  cavity  holds 
most  fluid,  and  it,  at  the  same  time,  relaxes  the  more 
powerful  ligaments  of  the  joint  (posterior  ligament, 
posterior  crucial,  and  lateral  ligaments.  Should,  how- 
ever, the  joint  remain  long  in  this  position,  there  is  a 
tendency  for  the  head  of  the  tibia  to  be  partly  dis- 
located backwards,  from  the  continued  action  of  the 
hamstrings,  conjoined  with  yielding  of  the  crucial  and 
lateral  ligaments.  The  following  muscles  act  on  both 
hip  and  knee  Joints— (1)  The  biceps;  (2)  semimem- 
branosus; (3)  the  seniitendinosus;  (4)  the  rectus 
femoris;  (-5)  the  sartorius;  (6)  the  gluteus  maximus 
(through  the  llio- tibial  hand) ;  (7)  the  tensor  fascial 
femoris  (through  the  ilio-fihiai  hand);  (8)  the 
gracilis.  It  is  evident,  therefore,  that  in  disease  of 
either  the  hip  or  knee  joints,  both  will  require  to 
be  kept  rigid,  in  order  that  the  diseased  one  may  be 
at  rest. 

There  are  three  circumstances  wliich  tend  to  uiake 
this  joint  iiuseeure  — (1)  The  configuration  of  the 
articular  surfai'cs  of  fhc  bnnes;  (2)  the  fact  that  it  is 
betw(!en  the  two  hjugesf  bones  in  tin;  body,  and,  thcr(!- 
fore,  powerful  leverage  is  l)rought  to  bear  upon  it;  (:5) 
its  great  mobility.  iS'everthcless,  dislocation  of  this 
Joint  is  rare,  its  great  strength  being  due  to  its  very 
powerful  ligaments. 

IM.SlJ)rATI()N  (»K  TIIK  KNKK  .lOINT. 
this  is  a  rare  form  of  accident  for  reasons  already 
stated,  and,  when  it  iloes  occur,  it  is  usually  com- 
plicated with  such  injury  to  the  popliteal  vessels  as  to 
necessitate  ani])utaiion.  Other  coniplicatiojis  are  also 
hkely  to  arise  from  the  force  required  to  dislocate  it, 
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.siicli  as  nij)tiire  of  ligaments  and  iiinsclcs,  and  gaJigrene 
niay  result,  or  the  joint  may  fall  into  a  state  of  suppura- 
tive or  destructive  inflammation,  so  that  dislocation  of 
the  knee  joint  is  more  liable  to  complications  than  any 
other  joint.  Diastasis  of  the  condyloid  part  of  the 
femur  in  young  children  may  resenilile  dislocation  of 
the  knee  joint.  It  may  l)e  dislocated  to  either  side 
forwards  or  back'\\'ards. 

1.  The  lateral  dislocations  arc  most  counnon  and 
always  incomplete,  and  usually  combined  with  a  certain 
amount  of  external  rotation.  One  or  other  condyle 
slips  over  to  the  opposite  half  of  the  tibial  surface;  the 
knee  is  always  slightly  flexed.  Td  reduce,  flex  the 
thigh  on  the  abdomen,  extend  the  kiiee,  and  rotate 
slightly,  i'.  Backwards. — This  may  be  eitlier  com- 
plete or  incomplete.  If  complete,  the  ligamentuiii 
posticum,  and  the  posterior  crucial  ligament,  are 
ruptured;  the  limb  is  shortened  and  semi-flexed,  ami 
the  head  of  the  tibia  can  be  felt  in  the  ham.  3.  For- 
wards.— This  form  occurs  more  fre(piently  lhau  the 
last-named  dislocation.  It  is  iiKire  dangerous  also  from 
pressure  on  the  popliteal  vessels  by  the  lower  end  nf 
the  femur,  which  is  found  jU'ojecting  into  the  popliteal 
space.  There  is  shortening  of  the  lindi  and  a  certain 
amount  of  rotation.  To  reduce,  the  thigh  is  semi-flexed 
and  held  firmly  by  one  assistant,  Avhile  another  makes 
extension  from  the  ankle  joint,  and  the  Surgeon  mani- 
pulates the  bones  iiito  position.  In  all  cases  of  dis- 
location the  joint  must  be  kept  at  rest  for  two  or  three 
weeks  by  lateral  splints.  In  cases  which  resist  all  the 
ordinary  means  of  reduction  division  of  the  lateral 
ligaments  has  been  pra<'lieed. 
'  I.  'Subluxation'  of  the  Knee  (HkvV  ■  inh-rinil 
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drranijriiicnl  of  tJn'  Iniei.'  joint).- — It  is  duo  to  a  pavtia,] 
dislocation  of  tlie  iufcrrud  semi-lunar  cartilage  usually ; 
the  cartilage  slips  away  from  its  proper  position  under 
the  internal  condyle,  so  that  the  surfaces  of  the  tibia 
and  femur  are  brought  into  direct  apposition.  It 
usually  occurs  during  walking  from  striking  the  toe 
against,  or  tripping  upon,  a  stone.  There  is  sudden, 
severe,  sickening  pain  felt  in  the  knee,  and  the  joint 
remains  semi-flexed.  Tlie  edge  of  the  cartilage  can 
sometimes  bo  felt  projecting  under  the  .skin.  To 
reduce,  Hex  tlie  joint,  and,  Avhen  the  patient  is  off  his 
guard,  forcilily  extend,  rotating  slightly,  and  at  the 
same  time  jiress  the  tliuml)  firmly  on  any  tender  spot. 
"When  tlie  cartilage  is  reduced  the  iio\ver  of  extondiiig 
at  once  returns.  The  synovitis  induced  by  tlie  accident 
must  be  treated  on  genei'al  principles;  after  it  lias 
subsiiled  tlie  leg  must  lie  used  freely. 

Til  K  PATEI,1..\. 
This  Tionc  may  lie  dislocated  —  1.  Outwarcls.-  This 
is  the  most  cominim  hirm,  i'mm  the  slope  of  Ihe  femur 
and  (piadriceps  extensor,  which  ]iass  downwiirds  ami 
inwards,  making  an  angle  witli  the  ligamenlum  iiaU'lhe. 
wliich  passes  vei'tirally  downwaiMis.  When,  therefoiv, 
th(!  (|uaih'ireps  is  su(hlen]y  hrought  into  play  it  tends 
to  assnnic  a  straight  line  witli  the  ligamentnm  pateihe, 
and  jerks  the  jiaUdla  itself  outwards.  The  causes, 
therefore,  are  sudden  muscular  I'onf raction,  espeeially 
in  tliose  who  lia,ve  a  tendency  to  knock-knee,  or  a,  bhnv 
o)i  the  inner  side  of  the  patella  ilui'ing  e.r/i>)isiui/ — ;i 
similar  Mow  during  llexion  would  cause  fracture.  The 
patella  I'ests  on  tlu'  outer  surface  of  the  external  con- 
dyle with  its  inner  runrgin  directed  I'lU'wai'ds.     The  jc" 
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is  usually  slightly  flexed;  veiy  frcrjueufly  ilif  disloca- 
tion is  onlj^  partial. 

2.  Inwards. — This  form  is  almost  unknown.  To 
reduce  the  lateral  dislocations — Place  the  patient  on 
his  back,  flex  the  thigh  on  the  abdomen,  and  extend 
the  knee  joint,  so  as  to  relax  the  quadriceps  extensor, 
and  then  depress  the  edge  of  the  patella  which  is  further 
from  the  middle  line,  so  as  to  raise  the  other  edge  and 
free  the  bone,  when  the  c|uadriceps  will  at  once  pull  it 
into  position. 

3.  Vertically. —Usually  the  outer  (Malgaigne),  some- 
times the  inner  edge,  of  the  patella  is  twisted  into  the 
intercondyloid  notch,  and  there  fixed.  The  joint  is 
completely  extended.  It  is  usually  caused  by  sharp 
blows  or  severe  falls  on  one  side  of  the  patella.  To 
reduce  is  often  a  difficult  matter,  probal%  from  the 
wedging  of  the  bone  in  the  notch,  or  else  from  its  being 
held  by  a  slit  in  the  capsule.  Chloroform  will  be 
necessary,  so  as  to  paralyse  the  muscles,  when  flexion, 
combined  with  sudden  extension  and  manipulation  will 
probably  replace  the  bone.  Division  of  ligaments  and 
tendons  should  be  avoided,  as  the  division  does  no 
good,  and  may  do  a  great  deal  of  harm. 

4.  Upward. — This  can  only  occur  when  the  liga- 
mentum  patella  is  ruptured,  when  the  (piadriceps 
extensor  pulls  the  bone  ui)wards.  The  treatment  is 
the  same  as  that  for  fractured  patella  {quod  viih'). 

THE  ANKLE. 

Ankle  Joint. — C/'(r---.s  Uiarthrosis ;  Sid>-Cla>^t<,  Gingly- 
mns.  Ligaments — (1)  anterior,  and  (2)  po.sterior — 
t  hese  two  are  very  thin  ;  internal  lateral  or  deltoid, 
fi'om  the  apex  of  the  internal  malleolus  to  the  scnplioid. 
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0.-^  eulcis,  and  a.stragalus  ;  (-J  )  external  lateral,  which 
consists  of  three  strong  fasciculi — (a)  the  anterior  passes 
from  the  anterior  part  of  the  external  malleolus  to  tlio 
front  part  of  the  astragalus  ;  (i)  the  middle  passes  from 
the  tip  of  the  external  malleolus  to  the  outer  surface  of 
tlie  OS  calcis;  (f)  the  posterior  passes  haclvAvards  horizon- 
tally from  the  pit  on  the  inner  side  of  the  malleolus  to 

the  posterior  surface  of  the  astragalus.  Movements.  

The  movements  at  the  ankle  joint  are  chiefly  flexion  and 
extension  and  dorsi-flexion.     The  normal  position  of 
the  focit  is  supposed  to  l)e  at  right  angles  to  the  leg  ; 
e.rtensim  is  pointing  tlie  toes,  fexion  is  bringing  the 
foot  back  again  to  a  right  angle,  and  dorsi-fle.don  is 
\\-li6n  the  foot  passes  the  riglit  angle  and  its  upper 
surface  approaches  the  front  of  the  leg.    There  is  also 
a  certain  amount  of  movement  from  side  to  side  when 
the  foot  is  extended,  liecause  the  posterior  part  of  tlie 
articidar  surface  of  the  astragalus  is  narr(iAver  than  the 
anterior,  but  in  the  erert  [position  there  is  no  lateral 
movement  possible.    Theiv  are  otiier  two  movements 
sijokcu  about  as  occurring  at  the  anklt — viz.,  eversion 
and  inversion  ;  the  first  of  these  movements  is  not  very 
free,  the  second  form  is  much  freer.    In  frerslm/.,  the 
outer  Itorder  of  ilie  foot  is  rai.sed  and  di'awii  outwards. 
Jn  the  production  of  tliis  hn'in  of  ciiil)  hxit  (/allpps 
nihjii.-^)  there  is,  in  tlie  lirst  instance,  a  tendency  h, 
"lihteration  of  tlie  arc.li  of  the  foot  so  that  Uie  sole 
'"•'•"iiies  perfectly  Hat  ( lal Iprs  plarnix,  nr  (lat  Foot),  and 
as  the  disease  advances,  eversion  of  the  foot  fakes  |(lnee. 
The  flattening  of  the  fool,  is  dne  to  the  rela,\Mtion  of  the 
ligaments  that  snpporf  the  arclies  of  llie  foot;  Ihe 
ligaments  that  .support  Ihe  Irax^rrr^r  areli  are  clueliy 
Ihe  interosseous  ligaments,  lietween  the  cinieifoi'm  and 
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the  culjoid  Ijones  ;  those  that  support  tJic  hntijiludinaJ 
arch  are— (1)  the  long  plantar  ligament  (inferior  calcaneo- 
cuboicl)  ;  (2)  the  sliort  plantar  ligament  (the  short 
calcaneo-cuboid) ;  (3)  the  calcaneo-scaphoid  ligament, 
which  supports  the  head  of  the  astragalus ;  (4)  the 
plantar  fascia  also  assists  to  maintain  the  arch ;  and  (5) 
the  tendon  of  the  tibialis  posticus,  and  the  tonic  con- 
traction of  the  muscles  of  the  sole.  Inversion  is  a 
much  freer  movement.    It  takes  place  at  three  points — 

(1)  to  a  slight  extent  at  the  ankle  joint  proper;  (2)  at 
tlio  articulation  between  tlie  astragalus  and  the  os 
calcis,  but  chiefly  at  (3)  the  transverse  articulation  of 
tlie  f(.)ot,  tltat  is,  at  the  astragaio-scaphoid  and  calcaneo- 
culioid  articulations.  We  have  an  example  nf  this  fonu 
of  moveiueut  in  fal'qx's  raru^  wlievo  the  foot  is  twisted 
inwards  and  the  sole  is  contracted.  Flexors  nf  the  ankle 
joint. — D'nrrf  —  (1)  tlie  tibialis  auticus,  (2)  peroneus 
tei'tius;  Iiidired — (1)  extensor  longus  iligitorum,  (2) 
extensor  proprius  hallucis.  Extensors. — Direci — (1) 
muscles  of  the  calf  (gastrocnemius,  soleu.-^,  and  plantaris): 

(2)  tibialis  posticus  ;  {'^)  peroneus  longus  :  (4)  peroneus 
l)revis.  Indirect  —  (1)  ile.xor  longus  digitorum  :  (2) 
flexor  longus  hallucis.  IS'ote  that  the  indirect  ff.n,ri^ 
of  the  ankle  joint  are  p.rtrnt^drK  of  the  toes  :  while  the 
indirect  e.rfpnsors  nve  tle:rnrs  of  the  loes.  Evertors. — 
(1)  the  peroneus  longus;  (2)  the  jieroneus  brevis  ;  (.3) 
the  ])eroneus  tertius.  Inverters.  —  (1)  the  tibialis 
auticus  3  (2)  the  tibialis  ]wsticus. 

Flr.rl<m  of  tlie  jninl  is  limiliMl  by  the  posterior  part 
nf  the  deltoid  ligament,  by  the  jiosterior  fasciculus  of 
the  external  ligament,  by  the  posterior  ligament,  and  by 
the  c(mtact  of  "tlie  head  of  the  astragalus  with  the  tibia. 
K.rh'ii^i<ni  is  limited  by  the  anterior  filuvs  of  the  deltoi.l 
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ligament,  anterior  and  middle  fasciculi  of  the  outer,  by 
the  anterior  ligament,  and  by  the  contact  of  the  astrag- 
alus witli  tlie  tibia  behind. 

The  position  of  the  malleoli  and  the  Scaphoid 
tubercle.  The  internal  malleolus  is  more  prominent 
and  more  anterior  than  the  external ;  but  the  external 
extends  lower  down,  and  its  tiji  is  about  half  an  inch 
behmd,  and  below  tlie  tip  of  the  internal.  The 
tubercle  of  the  scaphoid  is  fully  an  inch  in  front  of 
the  internal  malleolus.  In  eft'usion  into  the  joint  as 
in  acute  synovitis,  the  swelling  first  shows  itself  in 
frijnt  beneath  the  anterior  tendons,  and  at  each  side 
in  tlio  interval  between  the  anterior  edges  of  the 
lateral  ligaments  and  the  tendon  of  the  peroneus 
tertius  on  the  outer  side,  and  that  of  the  tibialis 
anticus  on  the  inner.  Iji  severe  cases  it  may  Ijc 
piossible  to  detect  bulging  of  the  thin  posterior  liga- 
ment, and  obtain  fluctuation  on  the  two  sides  of  the 
tcndo  Achillis.  The  foot  usually  assumes  a  position 
nf  slight  extension  (pointing  of  the  toes),  and  some 
amount  of  inversion. 

iJl.SJvOCATJONS. 
By  dislocation  of  tlie  ankle  is  meant  dis[)LicemciiL 
Mf  tbe  trochlea  of  the  astragalus,  fi'om  the  tibio-libiilar 
mortise,  the  a.stragaluH  still  retaining  its  natural 
relations  with  thr;  rest  of  the  foot.  It  may  lie  dislo- 
cated in  five  directions — outwards,  inwiii'ds,  l)ackwards, 
forwards,  and  upwards  (in  tlie  order  of  frequency), 
riiey  are  usually  ccwed  by  sonic  violcsnt  ami  sudden 
twist  of  tlic  foot,  as  treading  on  tlu;  edge  of  tlie  kei'l,- 
stone,  i;r  rdighting  from  a  boiglit  upon  a  lower  level 
than  exiicclcd,  wilh  some  part  of  the  foot,  but  not 
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flatly  on  the  sole.  The  antero-posterior  arc  produced 
by  the  sudden  arrest  of  the  foot  during  some  violent 
impulse  of  the  body,  as  in  leaping  from  a  carriage  in 
motion,  or  by  some  great  force  applied  to  the  foot 
when  the  leg  is  hxed. 

1.  Outwards. —  Caused  by  a  twist  of  the  foot  out- 
^vards,  when  the  weak  fibula  snaps  first,  and  then  the 
internal  lateral  ligament  of  the  anlde,  or  else  the  tip  of 
the  internal  malleolus  is  torn  off.  (a)  Incomplete  form 
(same  tiling  as  '  PoWs  frachire^ ).  The  astragalus  is 
partly  displaced  from  the  tibia  Ijy  a  rotation  on  its  own 
horizontal  axis  so  that  the  outer  edge  of  its  su[ierior 
articular  surface  is  higher  than  the  inner,  and  rests 
against  the  under  surface  of  the  tibia.  The  fractured 
point  of  the  fibula  is  from  one  and  a  half  to  three  inches 
or  more  above  the  external  malleolus,  that  is,  through 
the  up23er  part  of  its  triangular  subcutaneous  surface. 
The  foot  is  everted  by  the  force  that  caused  the  dis- 
location, by  the  three  jDeronei  muscles,  as  well  as  the 
■weight  of  the  limb,  so  that  the  foot  almost  looks  directly 
out'wards,  while  the  heel  is  drawn  up  by  the  muscles  of 
the  calf.  There  is  a  marked  projection  on  the  inner 
side  due  to  the  internal  malleolus,  and  on  the  outer 
side,  in  the  site  of  the  fractured  hbula,  there  is  a  de- 
pression, as  the  broken  ends  are  forced  inwards.  The 
strong  inferior  tibio-hbular  ligament  is  not  ruptui-ed. 
(&)  Complete  Form  (samr  as  '  Diqnii/iren's  fmciure' J. 
In  this  form  eitlin-  the  inferior  tibio-fibular  ligament  is 
torn,  or  else  a  strip  of  the  tibia  to  which  it  is  attached 
is  torn  off',  while  the  ligament  escapes  rupture.  The 
trochlear  surface  of  the  astragalus  is  completely  dis- 
l-)laced  to  the  outer  side  of  tlie  bones  of  the  leg  and 
dra-\\  n  up^^■ard^^ ;  the  internal  malleolus  is  sometime:) 
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forced  tlirougli  the  skiji,  thus  luakiug  the  dislucutioii 
compound.  There  is  increased  lireadth  of  tlie  ankle 
with  shortening  of  tlie  leg.  Tlie  internal  niallenlus  is 
further  do-wn  and  more  prominent  than  it  should  be; 
the  external  malleolus  goes  np  with  the  astragalus,  and 
is  also  prominent  but  too  high.  The  Avhole  foot  has  a 
tendency  to  be  rotated  outwards. 

2.  Inwards, — This  is  caused  by  violence,  the  reverse 
of  that  which  produced  tlie  previous  dislocation.  It  is 
much  rarer  hcwever,  as  the  powerful  internal  malleolus 
resists  the  twist  and  very  frequently,  therefore,  the  only 
result  is  u  'sprained'  ankle.  Shi.iuld  this  dislocation 
occur,  the  tibia,  and  sometimes  the  fibula  as  well,  is 
broken  from  the  sudden  wrench  given  to  the  stron<'- 
I'.xternal  lateral  ligament,  wliich,  rather  than  give  way 
itself,  often  snaps  the  iiliula,  the  broken  ends  of  which 
in  this  case  are  displaced  outwards.  It  is  always 
incomplete,  and  the  astragalus  rotates  on  its  antero- 
[josterior  axis.  The  sole  of  the  loot  is  inverted  and 
tlie  external  malleolus  is  very  promiiient  and  almost 
touches  the  gnnmd,  and  there  is  a  depi'ession  on  the 
opposite  side  of  the  ankle. 

-■'>.  Backwards. —  It  is  caused  by  .jumping  from  a 
carriage  in  motion,  oi'  falling  backwards  wliile  the  foot 
is  fixed,  ft,  may  Ite  complete  or  incomplete ;  if  e(im]ile1e 
Ihe  lower  I'lid  of  the  tiliia  rests  on  the  neek  of  the 
astragalus  ;uid  scaphoid,  with  the  troelileiir  surface  of 
I  he  astragalus  behind  it.  The  foot  seems  ioo  short,  am! 
the  heel  too  long  with  a  d(;pre-ssion  alxjvc  it;  the  tendo 
Ai;hillis  is  tense,  and  the  toes  a,re  ])ointe,d  downwards. 

1.  Forwards. —  Less  e(jmm<m  than  the  last.  It  is 
u.-.ually  ineom[]leti',  the  liliia  resting  nn  some  pari-  of 
the  articular  .uufaee  of  Ihe  astragalus,  and  not  entirely 
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Ijuliincl  that  bone.  The  foot  is  elongated,  aud  the  heel 
shortened  and  less  prominent.  The  space  in  front  of 
tlie  tendo  Achillis  is  occupied  by  a  hard  mass — the  ends 
of  the  tibia  and  fibula.  The  tendo  Achillis  is  lax,  and 
not  so  prominent  as  usual. 

To  reduce  these  dislocations,  flex  the  leg  on  the  tliigh, 
extend  the  ankle  joint  so  as  to  relax  the  muscles  of  the 
calf  and  the  tendo  xVchillis;  one  assistant  must  now  hold 
the  thigh  hrmlj',  another  seizes  the  foot  and  pulls  in  the 
direction  of  the  long  axis  of  the  leg,  while  the  Siu'geon, 
by  manipulation  and  pressure,  endeavours  to  replace  the 
bone.  In  difficult  cases  it  may  be  necessary  to  divide 
the  tendo  Achillis.  iM'ter  reduction  the  leg  is  to  be 
placed  in  the  box  splint  (see  Fracture  of  the  Bones  of 
the  Leg). 

5.  Upwards.  —  In  this  case  the  two  bones  are 
separated,  and  the  astragalus  forced  up  bet\veen  them. 
It  is  caused  by  falls  un  tlie  feet  from  a  great  height, 
the  foot  being  at  right  angles  to  the  leg,  and  neither 
flexed  nor  extended.  It  is  to  be  reduced  in  a  similar 
-way  to  that  adopted  in  the  other  cases  of  dislocation. 
Sometimes  it  may  be  found  impossible  to  do  it,  never- 
theless, by  patience,  a  useful  foot  may  result. 

OTHER  DISLOCATIONS  ( U-"  FOOT. 

Dislocations  of  tlie  Astragalus.— I"  all  di.-^locations 

of  this  lione  the  malleoli  are  nearer  the  sole  tlian  they 
should  be. 

1.  Forwards. — Tlie  most  C(mnuon  form.  The  astra- 
galus is  shot  for\rard  like  an  orange  jiiji  from  between 
tlie  hnger  aud  thumb,  and  rotated  slightly  at  the  sanu' 
Limu — usually  to  the  outer  side.  It  may  be  eomplele 
or  incomiilcLe.    A  s\\elling  is  noticed  to  one  or  other 
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side,  wliich  is  the  round,  globular  head  of  the  astragahis 
covered  by  tense  skin  ;  it  may  be  possible  to  distinguish 
the  outline  of  the  bone.  This  dislocation  is  usually 
caused  l)y  a  fall  or  twist  on  the  extended  foot. 

2.  Backwards.— This  is  caused  by  falls  or  twists  on 
the  flexed  foot;  it  is  rare.  There  is  a  hard  prominence 
felt  just  above  the  heel,  between  the  tendo  Achillis 
and  the  malleoli.  The  foot  seems  shorter,  and  there  is 
a  prominencr  in  front  caused  by  the  ends  of  the  tibia 
and  fibula. 

3.  Lateral. — If  complete,  must  always  1:)e  compound. 
If  to  the  outer  side,  the  foot  is  turned  inwards,  and 
there  is  a  great  projection  of  the  external  malleolus'.  If 
to  the  inner  side,  the  appearances  are  reversed. 

4.  Version.— A  rotation  of  the  a,stragalus  on  its 
Iiorizrmta]  oi-  vertical  axis.  Tlie  history  of  sevei'o 
injury  and  tlie  loss  of  movement  must  guide.  To 
reduce,  give  chloroform  and  attempt  reduction  as  in 
previous  dislocations,  by  flexing  the  leg  on  the  thigh, 
extending  the  foot,  and  then,  by  extension,  count°er- 
extcnsion  and  manipulation  forcing  the  bone  back  to 
ds  ]  ,lar....  J I  may  ])e  advisable  to  divide  the  tendo 
Achillis  or  any  other  leme  tendon.  In  impossible 
<'ases,  put  up  in  the  l)est  position,  wait,  and  watcli,  and 
net  accordingly.  Should  tlie  skin  threaten  to  slough 
"v.'r  the  hoad  of  the  Ixnie,  it  must  lie  excised.  Do  not 
be  in  too  great  a,  hurry  to  amjiutate. 

Subastragaloid  Dislocations.— These  are  dislocations 
■■d  I  he  calcaneo-talo-scaphoid  articuLal-ion.  Tlie  astra- 
galus maintains  its  normal  relations  with  tlio.  til)ia,  and 
filnda,  whilst  the  rest  cf  U„.  f„„t  is  partially  .,r  r.,m- 
pletely  disarticulated  trcn:  it.  The/>ry/  may  thus  be 
disi.laced  forwards,  backward.s,  or  laterally;  the  usual 
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form  is  backwarcls,'from  a  strain  or  twist.  It  is  seldom, 
however,  directly  backwards;  the  foot  is  usually  at  tlie 
same  time  twisted  outwards  or  inwards.  If  backwards 
and  outwards  the  foot  is  everted  and  alxlncted,  and  the 
sole  looks  outwards;  tlie  inner  malleolus  and  head  of 
the  astragalus  are  prominent,  but  the  outer  malleolus  is 
not  so  prominent.  If  backwards  and  inwards  the 
symptoms  are  reversed. 

Laterally. — ^These  are  usually  incomplete  and  often 
compound.  In  the  irnrarrl  form  the  appearance  re- 
sembles that  of  talipea  varus — the  foot  is  inverted,  its 
inner  border  is  raised,  shortened,  and  rendered  concave, 
Avhile  its  outer  border  is  lengthened  and  coirvex.  Tin- 
liead  of  the  astragalus  and  outer  malleolus  form  a 
marivcd  projection  on  the  outer  side  of  the  foot ;  tlie 
inner  malleolus  is  buried  and  tlie  whole  limb  seems 
shorter  tlian  natural. 

In  the  outward  form  the  reverse  holds  true.  The 
appearance  resembles  that  of  talipes  valgus ;  the  foot 
is  everted,  its  outer  liorder  is  raised,  shortened,  and 
concave,  while  the  inner  is  lengthened  and  convex. 
The  outer  malleolus  is  buried,  while  the  tibia  and  head 
of  the  astragalus  form  a  marked  projection  on  IIk^ 
inner  side. 

The  treatment  must  be  conducted  on  the  same 
principles  as  in  dislocations  of  the  astragalus. 
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CHAPTER  XXIII. 
FRACTURES  OF  THE  UPPER  EXTREMITY. 

THE  Cr.AYIC'LE. 

Development.— TliP  clavicle  is  developed  from  two 
centres — one  for  the  shaft  which  appears  very  early 
(before  any  other  centre,  it  is  said)  :  .sn  early  does  the 
ossification  Legin  and  so  rapidly  does  it  proceed  that 
the  whole  shaft  is  bony  at  birth.  The  other  centre  is 
for  the  sternal  end,  and  appears  from  eighteen  to 
twenty  years,  and  joins  the  shaft  about  twenty-five. 

The  clavicle  is  subcutaneous,  and  any  irregularity 
therefore,  as  in  the  case  of  frac'ture  with  displacement, 
is  readily  felt.  It  is  more  frof|uently  broken  than  any 
other  single  l)ono  in  the  body,  although  the  radius 
almost  runs  it  neck  to  neck,  and  it  is  more  frequently 
the  seat  of  (jreenstick  fmrhirc.  tlian  any  other  bone. 
Statistics  show  that  one-half  t-he  total  number  of 
fractures  of  tliis  bono  occur  lieforc  the  age  of  five 
years.  Greonstick  fracture  is  very  often  subperiosteal 
on  account  of  thr  very  thick  and  strong  ]ieriosteum 
that  covers  Hm'  Knnc  ;  it  is  imptjrt-ant  In  keep  this  fact 
in  mind,  as  there  ]nay  lie  little  or  mi  disphtcemcnt,  and 
the  iiu^autious  practitioner  may  stiiie  to  the  parents 
that  tJiere  is  no  fnic|,ure.  fn  ii  few  days  'callu.s'  is 
thrown  ont,  forming  a  Inniji  nn  t-he  Ikiuo  an<l  leaving 
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no  doubt  as  to  the  nature  of  the  accident.  Should  the 
case  ihen  fall  into  the  hands  of  an  unscrupulous  brother 
practitioner,  qualified  or  otherwise,  the  first  is  ^■ery 
likely  to  be  severely  blamed  and  proljably  lose  his 
patient  as  well.  Therefore  be  cautious,  and  take  care 
to  explain  well  to  the  parents  the  probable  or  possible 
result.  Fracture  of  this  hone  is  very  common,  because 
— (1)  It  is  much  exposed  to  dired  violence;  (2)  it  is 
the  only  osseous  connection  of  the  upper  extremity 
with  the  trunk.  Its  shape  enables  it  to  withstand,  to  a 
certain  extent,  indirecf  violence,  the  force  being  partially 
broken  at  eacli  curve. 

Causes. — (1)  Direct  violence— from  this 
cause  happens  comparatively  seldom ;  when  it  doe.s 
take  place  the  fracture  is  trans^'erse  aiid  at  the  point 
struck.  (2)  Indirect  rinlence — This  is  the  usual  cause, 
as  in  falls  on  the  shoulder,  elbow,  or  hand;  the 
direction  of  the  fracture  is  oblique,  and  as  a  rule  is 
situated  where  the  two  curves  meet,  at  the  junction  of 
the  middle  and  outer  thirds  of  the  bone,  as  at  tliis 
point  the  bone  is  more  slender  than  elsewhere.  In 
children  and  infants  the  usual  cause  is  falling  out.  of 
bod,  or  being  dropped  by  a  careless  nurse.  (.3)  Mmcular 
action  lias  been  Icnown  to  break  tlic  bone,  as  in  using  a 
Avhip ;  in  this  case  tlie  fracture  is  usually  on  tlie  rigli; 
side  and  about  the  middle  of  the  bone. 

FllACTl^RES  OF  THE  C'LAVICbE. 

1.  Fracture  at  tlie  Sternal  End. — Fracture  at  tlie 
sternal  end  takes  jDlace  about  three  (juarters  of  an  inch 
from  the  end  of  the  bone,  internal  to  the  i-homboid 
ligament,  and  is  usually  tran.sversr.  This  may  resemlile 
a  dislocation.     The  outer  fragment  is  drawn  towards 
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the  sternuui  by  the  suLclavius,  and  tlie  pectoralis  major 
and  minor  muscles. 

■1.  xVt  the  Junction  of  the  Two  Curves. —  This  is 
by  far  the  most  common  seat  of  fracture.    The  outer 
fragment  is  drami  downwards,  forwards,  and  inwards 
— downwards  liy  the  weiglit  of  tlie  arm  and  scapula, 
and  the  action  of  the  deltoid  and  other  muscles  actino- 
on  the  scapula,  as  the  pectorals  and  latissimus  dorsi ; 
forwards  by  the  pectorals  and  serratus  magnus  rotating 
it  :  and  inwards  lij-  the  pectoralis  major  and  minor, 
subcla-\-ius  and  ti-apezius,  and  muscles  attached  to  the 
posterior  border  of  the  scapula — levator  anguli  sca- 
pulcTp,  and  the  rhomboids,  major  and  minor,  also  the 
latissiiiius  dorsi  ;  and  at  the  same  time  the  outer  end 
is  rotated  forwards,  whilst  the  inner  end  points  back- 
wards.   The  inner  fragment  seems  raised,  but  this  is 
because  the  outer  one  is  depressed  ;  it  is  practically 
kept  in  its  natural  position  by  the  sterno-mastoid  above, 
and  the  pectoralis  major  and  rhomboid  ligament  belo\\'. 
In  this  fracturi'  tlie  patient  cannot  raise  his  hand  to 
his  head;  he  supports  the  injured  limb  with  his  other 
hand,  and  leans  his  head  and  body  to  tliat  side  to 
relax  the  muscles. 

3.  At  tlie  Coraco-Clavicular  Ligament. —  If  tlic 
fracture  takes  place  between  the  conoid  and  trapezoid 
ligaments,  there  will  be  little,  if  any,  displacement. 
This  fracture  is  often  caused  by  direct  violence,  and 
it  comes  to  1ie  ji  rpiestion  of  diagnosis  of  this  fracture 
from  a  mere  hriiixe  of  the  |if'rios|ciiiii.  In  a  hriii^tc 
tlie  pain  i.s  diffiixed  anil  ilnll,  tbi-re  being  no  specially 
tendfn-  spot,  and  no  sign  or  indirect  pressure.  Jii 
frnctnrc  the  pain  is  .severe  and  strictly  localised  to 
nnc  .^j/n/,  wbidi  c.'iu   readily  lie  detrcled  by  earrviug 
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tlie  finger  along  the  bone  from  tlie  sternal  side;  the 
tender  spot  is  situated  about  the  deepest  part  of  the 
anterior  concavity,  immediately  above  the  coracoid 
process.  Further,  there  will  be  pain  at  this  spot  when 
hrm  pressure  is  made  on  the  great  curvature  of  the 
bone,  at  some  distance  to  the  inner  side  of  the  injiired 
point,  as  the  pressure  makes  the  broken  ends  rub 
against  each  other  (the  indirect  method).  In  a  bruise, 
as  the  bone  is  not  broken,  there  is  no  pain  on  applying 
this  test.  It  may  be  possible  to  elicit  crepitus  on 
moving  the  shoulder. 

4.  It  may  be  broken  to  the  outer  side  of  the  COraco- 
clavioular  ligament,  when  the  small  fragment  is  gradu- 
allj'  drawn  round  by  the  pectoralis  minor  and  major, 
and  serratus  magnus,  these  muscles  depressing  aixd 
rotating  forwards  the  poiiit  of  the  shoulder,  until  it 
lies  at  a  right  angle  with  its  shaft.  By  this  means  the 
shoulder  is  narrowed,  and  may  drop  a  Uttle  from  the 
weight  of  the  arm;  but,  as  a  rule,  there  is  little,  if  any 
downward  displacement  of  the  outer  fragment,  as  it 
cannot  fall  without  the  scapula  moving  with  it,  Init  the 
scapula  is  slung  up  by  the  cnraco-clavicular  ligament, 
and  therefore  cannot  fall  down.  This  fracture  is  usually 
caused  by  direct  violence.  Gommimited  fracture  of  the 
clavicle  is  dangerous  l)ecause  of  its  close  relation  to 
important  vessels  and  nerves.  The  structures  niost 
likely  to  be  wounded  in  fracture  are  tlic  v(^ins  and  tlio 
cords  going  to  form  tbi'  bracliial  jiLwus.  Sir  R.  PEEii 
in  this  way  got  a  dilfused  false  venous  aneurism  from 
an  accident  in  the  Inmting  field,  which  was  ultimately 
fatal.  Accidents  of  this  kind  are,  however,  fortunately 
I'are,  prol)alily  on  account  of  the  disuse  fascia  wliich 
underlies  tbe  clavicle  jtrotecting  the  vessels  from  injury. 
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TREATiAIENT  OF  FliACTUEED  CLAVICLE. 
The  most  certain  method  to  secure  union  without 
deformity,  is  to  keep  the  patient  flat  on  the  back  in  bed 
■with  a  small  pillow  between  the  shoulders,  for  about 
three  weeks,  till  the  fracture  unites  ;  the  head  is  placed 
nil  a  thin  pillow,  and  the  arm  bound  to  the  side.  In 
this  position  the  blade  of  the  scapula  is  pressed  close 
against  the  ribs,  and  in  this  way  its  outer  angle,  with 
tlio  humerus  and  acromion  process,  is  pulled  outwards 
and  backwards,  and  the  re(nnnbent  posture  removes  the 
weight  of  thi'  arm  which  is  the  cliief  cause  of  the 
downwanl  displacement.  This  jilan  may  therefore  be 
adopted  in  cases  wliere  it  is  specially  desirable  to  avoid 
ileformity,  p.g.,  in  tlie  case  of  young  ladies.  This  plan 
iiin.d  be  adopted  also  in  complicated  and  comminuted 
fractures,  and  in  cases  Avhere  both  clavicles  are  broken 
at  once. 

1.  For  Fractures  internal  to  the  Coraco-clavicular 
Ligament. ---Wliatever  plan  is  a.do])t(Ml  it  must  fulfil 
three  conditions;  as  to  tlie  exact  niethnd  thei-e  is  nn 
hard  and  fast  rules,  [)rovided  tin?  deformity  is  remedied. 
Tlie  conditions  ar'e  that  tlie  shoulder  must  be  drawn — 
(I)  iiutwanls;  (2)u[)wards;  and  (."?)  backwards.  (1) 
Tlio  shoulder  iiiav  be  drawn  hwUirunl^  liy  a,  figuri'-nf- 
iMght  barulanT!  round  tlic  slmulilci's  and  stilrlied  1)ehiiu_l. 
Piut  this  is  objcclcil  to,  liccause  llic  front  turns  of  the 
bnn(lag(!  may  press  (ui  anti  displace  \\w  inner  enil  of  the 
outer  fragment.  (2)  Thii  linranl  displarement  may  l)e 
overcome  liy  an  a,xilla,ry  pad,  whirh  acts  as  a  fulci'inu 
to  tlic  upper  end  of  tlu'  linmcrus,  the  shoulder  being 
carrieil  outwards  wlien  the  clliow  is  pressed  to  the  side. 
Tiiis  also  is  ohjectionablc,  because  of  the  compression 
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it  exerts  on  the  axillary  vessels  and  nerves,  causing 
great  pain  and  cedenia  at  first,  and  probably  paralysis 
afterwards.  (3)  The  downivard  displacement  is  best 
counteracted  by  raising  the  elbow.  The  arm  is  firmly 
fixed  to  the  side  by  a  broad  domet  bandage,  and  so 
guided  that  it  will  also  support  the  elbow  of  the  injured 
side.    Or  a  special  sling  may  be  used. 

(«)  By  Three  Handkerchiefs.  —  (1)  One,  folded 
diagonally,  is  rolled  round  a  pad  of  wool,  and  the  pad 
is  placed  in  the  axilla  of  the  injured  side,  the  ends 
being  crossed  on  tlie  top  of  the  opposite  shoulder 
over  a  small  pad,  and  thence  under  the  axilla,  which 
is  also  padded,  and  tied  in  front,  o\qv  a  small  pad. 
(2)  The  second,  also  folded  diagonally,  is  applied  as  a 
sling  to  support  the  elhrw,  and  the  base  of  the  triangle 
is  therefore  applied  to  this  point:  the  forearm  is  flexed 
at  an  acute  angle  and  laid  so  tliat  the  fingers  almost 
touch  the  shoulder  of  the  opposite  side.  (3)  The  third, 
is  applied  round  the  trunk  and  elbow,  so  as  to  fix  the 
arm  to  the  side. 

(h)  Sayre's  Method.— Two  pieces  of  adhesive  jtlaster 
spread  upon  strong  calico  or  moleskin,  about  three  and 
a  half  inclies  wide,  or  less,  according  to  the  size  of  the 
jDatient,  and  for  an  adult,  about  two  yards  in  length. 
On  one  of  the  pieces  a  loop  is  inado  and  sfitcJicd,  which 
is  passed  round  the  anu  of  the  injured  side  about  ils 
middle  third;  the  loop  must  be  ipiite  loo.se,  so  as  not 
to  conrpress  the  vessels,  and  the  nou-adhesi side  of 
tlie  plaster  next  the  skin.  By  means  of  this  piece  the 
arm  is  drawn  Avell  hachrard,  and  then  the  plaster  is 
carried  round  the  body  one  and  a  half  times  and  the 
end  stitched  to  the  lirst  turn.  Tlie  second  ]iiccc  passes 
IVdui  the  .sound  shoulder  obi irpudy  round  the  chei^t,  the 
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injured  arm  being  drawn  well  forwards,  when  the  loop 
round  the  arm  acts  as  a  fulcrum,  and  the  slioulder  is 
thrown  backwards  and  outwards;  a  slit  is  cut  in  this 
piece  for  the  point  of  the  elbo^v,  which  is  at  the  same 
time  pushed  well  upwards.  The  second  piece  is  then 
fastened  to  itself  over  the  soimd  shoulder;  it  must  be 
long  enough  to  complete  this  circumference  once  and 
leave  about  eight  inches  more. 

2.  Fractures  at  the  Coraco-Claviculac  Ligament.— 
All  that  is  required  is  simply  a  broad  domet  bandage  to 
fix  the  arm  to  the  side  for  a  couple  of  weeks. 
■  3.  Fractures  External  to  the  Coraco  -  Clavicular 
Ligament. — In  this  case  tliere  are  only  two  displace- 
ments to  counteract— forwards  and  inwards — and  for 
tliis  purpose  the  shoulders  must  bu  braced  back  and 
the  arm  fixed  to  the  side.  («)  By  figure-of-eight  bandage 
round  the  shoulders  and  fastened  behind.  This 
counteracts  both  tlie  inward  and  the  forward  displace- 
ments. Or  (2)  two  padded  handkerchiefs  may  be  used, 
ca,rried  round  the  axillic  from  ]>eliind,  (jver  the  tijjs  of 
tlie  slioulders,  and  tied,  or  ■-'I  i  I  eh  p.,],  at  tlic  back  (jver  a 
pad.    The  arm  is  then  secured  to  the  side  as  usual. 

In  adults,  fractures  internal  and  external  to  the 
coraco  -  clavicular  ligament  will  unite  in  about  foxr 
weeks;  at  ligament  /«7Mveeks  rest  will  be  suflicicnt. 
Fractures  f.f  the  clavicle  in  rliil,h-on  will  unite  in  llnrr 
weeks,  and  in  infants  in  lira  w(!cl<s. 

KU.\(jTni;i-;s  ok  the  .scapula. 

Knii'l.iiics  ,,f  the  body  nf  Ibis  bone  ai-e  raiv.  Wlicii 
thny  occur  all  that  is  rcipiired  is  a  tbirk,  soft  [.ad,  and 
a  bi.Md  ]«uidagc  to  steady  the  paif,s.  The  Anatomical 
neck,  that  i;:,  „f  Ihr  glenoid  cavity,  external  lu  the  root 
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of  the  coracoid  process.  A  fracture  through  the  aua- 
toiuical  neck  may  simulate  dislocation  of  the  humerus ; 
but  Ijy  raising  the  arm  the  parts  resume  their  natural 
appearance  with  the  production  of  crepitus  probably, 
but  become  displaced  again  when  the  arm  is  set  free. 
The  treafint'iit  is  to  raise  the  elbow,  place  a  pad  in  the 
axilla,  and  bind  the  arm  to  the  side. 

Fracture  through  the  surgical  neck,  that  is,  of  the 
glenoid  cavity,  and  passing  through  the  supra-scapular 
notch,  and  internal  therefore  to  the  root  of  the  coracoid 
process.  As  the  powerful  coraco-clavicular  ligament  is 
not  ruptured,  there  can  be  no  displacement,  as  the 
broken  fragment  is  slung  to  the  clavicle ;  hence  there 
will  be  crepitus,  but  no  deformity.  One  can  only 
diagnose  this  condition  Ijy  a  process  of  exclusion 
(Chiene).  All  that  is  required  in  the  way  of  treatment 
is  to  place  the  forearm  across  the  chest  and  bind  the 
whole  arm  firmly  to  the  side.  Fracture  of  the  acrom  ion 
process.— Many  of  the  cases  of  supposed  fracture  of 
this  process  are  believed  to  liave  been  instances  of  non- 
-union  of  its  epiphysial  centres,  which  appear,  one  at 
Mfteen,  and  the  other  at  sixteen  years,  and  unite  some- 
time between  twenty-two  and  twenty-five  years  of  age. 
The  cause  is  usually  dii'ect  violence,  as  a  blow  on  tlie 
tip  of  the  shoulder,  or  it  may  result  from  the  head  of 
the  humerus  being  forced  upwards  from  a  fall  on  the 
elbow.  It  is  necessarily  associated  with  dislocation  ol 
the  acromio-clavicular  arlieulatiou.  The  Wokvn  frag- 
ment is  drawn  downwards  by  the  deltoi.l,  though  the 
strong  periosteum  opposes  the  tendency  to  great 
deformity  ;  the  arm  feels  as  if  it  Avere  dropping  oH,  and 
is  therefore  supported  by  the  other  hand.  The  patu^ut 
can  neither  raise  nor  abduct  the  aim.    A.  the  bone  is 
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subcutaneous,  by  running  tbc  finger  along  the  spiiLc  of 
the  seapula,  tlie  fracture  may  be  readily  detected,  and, 
by  raising  the  arm,  the  deformity  is  removed,  probably 
\\ith  the  production  of  crepitus.  The  treatment  is  to 
support  the  elbow  in  a  sling  and  fix  the  arm  to  the  side. 

Fracture  of  the  coracoid  process— Fracture  of  this 
process  is  rare,  because  of  its  depth,  and  because  it  is 
so  well  protected  by  neighl>ouring  bones.  Occasionally, 
however,  fracture  is  produced  by  direct  violence.  Like 
the  previous  process,  it  may  be  merely  the  separation 
of  an  e|)iphysis;  a  centre  appears  during  the  iirst  year 
near  the  tip  of  the  bone,  and  unites  with  the  rest  from 
twenty-two  to  twenty-five  years  of  age.  If  the  fracture 
is  external  to  the  coraco  -  clavicular  ligament,  tlie 
detaclied  fragment  will  lie  displaced  downwards  by  the 
sliort  head  of  the  biceps  and  coraco-brachialis  on  the 
one  hand,  and  the  pectoralis  minor  on  the  other.  If 
internal  td  the  ligament  there  will  lie  no  displacement, 
as  it  will  simply  be  sluiig  up  to  the  clavicle  by  the 
strong  coraco-clavicular  ligament.  The  treatment  will 
be  to  bend  the  arm  at  an  acute  angle  to  relax  the 
biceps,  support  the  elbow,  and  bind  l,i,e  wlh.le'  ai'in  to 
the  trunk. 

TKK  lir.MKi;rs. 
This  bone  is  developed  Ijy  seven  eenti'es  ;  tliat  for 
(I)  the  shaft  appears  about  tli<',  lil'th  week  of  io'tal  life, 
and  at  birtli  the  shaft  is  pretty  well  ossilied  though 
the  cimIs  are  eai'tilaginous.  (2)  A  e(;ntre  for  the  bead 
appears  during  the  liist  or  second  years,  ami  unites 
with  tlie  tu1)erosities  in  the  line  .,f  (he  anatomical 
neck,  aljout  the  age  of  H\-e.  llefore  live  yeai's  of  ag(^ 
therefore,  it  will  be  pos.siblr  |,o  ha\c  a  separation ''of 
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this  epiphysis.  (3)  There  is  a  centre  fur  the  tuber- 
osities which  appears  chiring  the  second  or  third  years, 
and  alter  being  joined  by  the  head  of  the  bone,  unites 
with  the  shaft  at  twenty  years  of  age,  the  line  of  union 
being  considerably  above  the  surgical  neck,  so  that 


Fig.  26. 


Upper  End  o  umerus. 


1.  lOpipliysial  c;ii  LiIat,'c  in  the  lino  of  the  anatonuLiil  neck, 
wln'cli  joins  the  tuberosities  iit  five  yoiivs  of  ;igc.  lCi)i]iliy- 
sial  cartilage  between  tlic  tuberosities  and  shaft,  whieli 
unites  witli  tlie  shaft  at  twenty  years  of  age.  A.  li.  Surgical 
ncek. 

from  livt;  to  twenty  years  of  ago  we  are  more  likely  to 
have  a  sep;iration  at  this  line  than  fracture  of  the 
surgical  neck  (Fig.  '1^).  At  tlu-  lower  end  there  are 
other  four  centres  appearing  at  various  ages,  and  all, 
save  that  for  the  internal  condyle,  uniting  with  the 
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shaft  at  sixtocn  or  sevonteen  years  of  ago.  That  for 
the  internal  condyle  is  the  last  to  unite,  union  taking 
place  a  year  or  so  later— at  eighteen  years. 

The  humerus  is  most  thickly  covered  by  muscles  on 
its  anterior  and  posterior  aspects,  and  fractures  are  best 
detected  by  running  the  fingers  and  thumb  along  the 
dd>ii  of  the  bone.    Tlie  shaft  is  very  often  tlie  seat  of 
ununited  iracture;  tliis  was  well  seen  in  the  case  of 
the  late  Dr  David  Livixgstoxe,  the  African  Missionary 
and  Explorer,  about  the  middle  of  whose  left  humerus 
a  pretty  complete  false  joint  had  formed.    The  cause 
of  nou-uninn  of  the  huinorus  is  doubtful,  but  it  is 
prol:)al)Iy  tn  a  great  extent  due  to  imperfect  fixing  of 
the  joints  aljove  and  below  the  fi'acture.    Some  Scay  it 
is  because  the  elbow  is  usuaUy  left  unsupported  during 
the  after  treatment  oi'  the  case;  others,  that  it  is  due 
to  the  inclusion  of  some  muscular  tissue  between  the 
broken  ends,  which  is  very  likely  to  happen  since  the 
bone  IS  so  closely  enveloped  liy  muscles— the  brachialis 
antic.is  and  Irieops  especially.     The  causes  of  these 
Iractures  are- -(J)  Dircrl  rinhnn;  the  usual  cause  of 
Iractures  at  the  uppc  ,.nd;  (2)  imlirecl  rinlenn',  as 
falls  on  the  hand  or  elb,)w;  {?,)  wu.nUar  arlion;  the 
humerus  is  said  to  be  more  frequently  fractured  from 
this  causr  than  any  other  bone  in  the  l)ody.     It  is 
usually  the  shaft  that  is  thus  ],roken,  as  in  throwing 
a  ball  or  striking  a  l>low  straight  fr..m  tlie  sliouldei^ 
when  iho  iuunerus  gives,  either  from  the  actual  fore' 
of  the  blow,  or  else  from  thcobje.^t  having  '.hulnxMl'  il,. 

I'nietnres  of  th,.  Anatomical  Neck.  -  These  may  be 
in,pa-'ted  or  UTdmpaoted;  in  the  lirst  case  the  hrv-id  of 
the  lione  is  driven  into  the  canrelh.us  ti.ssue  of  the  upper 
'■"'1  "f  the  humei'us;  in  the  imn  impacted  the  head  lies 
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loose,  like  a  foreign  body  in  the  joint,  a  condition  far 
less  favourable  to  union  than  the  impacted  variety. 
Before  live  years  of  age  it  is  merely  a  separation  of 
the  head  at  the  epiphysial  line.  Fractures  of  the 
anatomical  neck  are  caused  by  severe  direct  violence, 
as  falls  or  IjIows  on  the  shoulder,  usually  in  old  people. 
The  signs  are  not  very  definite  ;  by  the  finger  in  the 
axilla  the  surgical  neck  can  be  felt  entire,  but  still 
crepitus  is  elicited  on  moving  the  sliaft  of  the  humerus, 
and  it  may  l)e  possilile  to  feel  the  detached  licad. 
There  is  further,  pain,  slight  flattening  of  tiie  shoulder, 
loss  of  movement,  and  probablj'  slight  sliortening. 

Fracture  of  the  Surgical  Neck,  that  is,  below  the 
great  tulierosity,  but  above  the  muscles  inserted  into 
the  bicipital  groove.  It  may  be  impacted  or  non-im- 
pacted; it  is  the  most  frequent  fracture  in  this  region, 
and  is  usually  transverse  in  direction.  In  the  prime 
of  life  it  is  usually  caused  liy  direct  violence,  but  in 
the  old  it  may  result  from  indirect  violence  as  a  fall  on 
the  elbow  or  hand.  As  already  stated,  separation  at 
the  epiphysial  line  between  the  tuberosities  and  the 
shaft  can  only  occur  before  the  age  of  twenty.  This 
line  does  not  correspond  to  the  surgical  neck,  Imt  is 
considerably  above  it.  In  this  ease  the  upper  fragment 
of  tlie  bone  remains  in  tiie  glenoid  cavity,  wliilc  the 
upper  end  of  the  lower  fragment  is  drawn  inwards  and 
upwards,  and  forms  a  marked  projection  just  bcueatli 
tlie  coracoid  process,  I'ounded  and  smootli  in  outline, 
and  when  crepitus  can  lie  detected  it  is  softer  in  char- 
acter than  (U'dinary  crei)itus.  Fracture  proper  tlirough 
the  surgical  neck  is  recognised  Ijy  the  .shortening, 
crepitus,  distortion,  the  axis  of  tlie  bone  being  directed 
downwards  and  outwards,  and  loss  of  power  df  tlic 
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anil,  wliil,^  the  ^<linuI,lor  is  roundod  and  suy.IIoh.  Tlio 
shaft  of  t]ie  bone  moves  independently  of  tlie  head 
when  the  ell)ow  is  rotated,  and  by  pusliing  the  fino-ers 
up  into  the  axiUa  tlie  upper  end  of  the  lower  fracr. 
ment  may  be  detected.     The  elbow  can  be  brought 

Fig.  27. 


Fracture  through  Surgical  Neck. 

1.  Ai-roiiii.iii  |)roueKs.     2   Dcltoii!  m. ■.  i 
Pivct  ro,„ul  wlfich  the  l,un,c™t '        u  tea'  hy'u  "d^u;-;/ 

tn  ilK.  .id,,  whih.  th.  hand  i.  pl„,,.,„,  „„  ,J.,3 

Adt_  under  the  cora.oid  process,  ..specially  when  the 
'^ll'ow  IS  pu.shed  up  and  rotated.    The  n,,pn-  fracnnent 
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together  with  the  head  of  the  bnne,  is  rotated  out- 
wards, abducted,  and  raised  by  the  muscles  attached 
to  the  greater  and  lesser  tuberosities — supra-  and  infra- 
spinatus, teres  minor,  and  subscapularis ;  still,  the  dis- 
placement of  this  fragment  is  not  great,  because  the 
muscles  of  the  two  tuberosities  almost  counterbalance 
each  other.     Tlie  only  muscle  not  balanced  is  the 
supra-spinatus,  which  may,  therefore,  sometimes  cause 
persistent  abduction  of  the  fragment.    The  loim-  frag- 
ment is  drawn,  upwards,  inwards,  and  forwards — 
upwards  by  the  biceps,  triceps,  and  deltoid :  inwards 
and  forwards  by  the  pectoralis  major,  latissinrus  dorsi, 
and  teres  major.    The  axis  of  this  part  also  is  altered, 
the  elbow  being  tilted  outwards  by  the  action  of  the 
deltoid  (Fig.  27.)    At  first  sight  this  injury  may  seem 
to  resemble  sub-glenoid  dislocation  of  the  head  iif  the 
liumerus ;  but  the  head  of  the  bone  can  be  felt  in  its 
natural  position,  the  limb  is  >^horfened,  and  there  is 
increased  mobility,  and  we  may  easily  elicit  crepitus. 
Further,  the  depression  in  fracture  is  not  immediately 
under  the  acromion  process  as  in  dislocation,  but  at 
some  distance  below  this  point— below  the  lower  end 
of  the  upper  fragment,  a  little  above  the  insertion  of  the 
deltoid.     In  impadeiJ  fracture  there  is  no  mobility, 
displacement,  nor  crepitus.     In  this  case  the  l.iwer 
fragment  usually  penetrates  into  tlit'  cancelLms  tissue  of 
the  superior— the  reverse  of  impacted  fracture  of  the 
anatomical  neck.     The  signs  of  tliis  condition  are 
(jl)scure,  and  chiefly  of  a  negative  character. 

TitliATMEN'r. 
Treatment  of  fractures  and  diastasis  of  the  necks  of 
luxmorus  — (1)  'Set'  the  bones  by  extension:  (2) 
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place  a  pad  in  the  axilla  to  keep  tlie  upper  end  of  the 
loM-er  fragment  outwards;  (3)  bend  the  elbow  to  a  right 
angle,  and  keep  the  ujjper  arm  parallel  with  the  side  of 
the  ehest,  and  ratlier  in  advance  of  the  luid-axillary 
line,  so  as  to  counteract  the  forward  displacement  of 
the  upper  end  of  the  lower  fragment;  (4)  use  a  sling 
to  support  the  liaiid  only,  so  that  the  weight  of  the 
limb  may  overcome  the  upward  displacement.  TJie 
late  Professor  Spence  taught  that  the  elbow  should 
be  supported,  so  as  to  keep  the  ends  of  the  bone  in 
apposition,  and  secure  firm  union;  (5)  the  arm  must 
then  be  tightly  bandaged  to  the  trunk  by  a  broad  doniet 
bandage.     Some  advise  that  the  hand  and  forearm 
should  be  bandaged  lightly  so  as  to  avoid  venous  cou- 
gesti(jn.    Xo  splints  arc  required,  but  if  necessary  a 
gutta-percha  cap  may  be  moulded  over  the  shoulder  and 
u|i})cr  pari  of  the  humerus,  to  steady  the  jnirts,  es]iccially 
in  tlie  case  of  children  or  restless  patients;  or  tiie  cap 
may  Ije  made  of  moulded  '  poroijlastic '  material,  with 
a  rectangular  splint  attached,  of  the  sajnc  material,  to 
imss  along  Llic  outer  side  of  the  arm  and  forearm  as  iar 
as  tlic  wrist;  this  will  insui'c  perfect  rest  to  the  injured 
boni'.     Tlie  fingers  and  Avrist  should   be  left  free, 
and  passive  movement  practiced  occasionally  lest  the 
tendons  stiffen.     Tiie  fracture  unites  in  from  four  to 
five  weeks  in  youtli,  1iu.t  re(|uires  longer  in  old  age — 
two  to  five  inontlis. 

TIIK  OHKAT  T('f5Kl!OSITV. 

Separation  of  the  Great  Tuberosity.  -Tl  lis  may  be 
caused  by  falls  or  blows  on  the  shoulder,  or  from 
powerful  contraction  of  the  mu.scles  inserted  into  i(. 
llie  separated  fragmi'iit  is  carried  oul, wards  and  upwards 
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by  the  three  muscles  attached  to  it — supra-spinaiu.s, 
infra-spinatus,  and  teres  minor ;  while  the  other  part  of 
the  head  with  the  shaft  of  the  bone  is  drawn  upwards 
and  inwards  by  tlie  muscles  passing  from  the  trunk  and 
scapula  to  tlie  arm — subscapularis,  pectoralis  major,  latis- 
simus  dorsi,  and  teres  major — as  well  as  the  flexors  and 
extensors — triceps,  biceps,  and  coraco-brachialis.  There 
is  flattening  and  great  widening  of  the  shoulder,  with  a 
double  projection  and  a  groove  between.  The  anterior 
projection  rotates  with  the  shaft  of  the  humerus,  but 
the  posterior  projection  does  not.  The  treatment  is  to 
pad  the  axilla  to  throw  the  anterior  fragment  into  its 
proper  place,  and  then  by  a  compress  behind,  the 
detached  fragment  is  pressed  into  apposition ;  or  the 
patient  may  be  kept  in  bed,  and  the  muscles  displacing 
the  parts  relaxed  by  raising  and  abducting  the  arm. 

SHAFT  OF  HU.MERUS. 
Fractures  of  the  shaft  of  the  humerus  are  usually 
transverse,  but  nuiy  be  obli(|ue  from  above,  downwards 
and  outwards,  and  the  braehialis  anticus  and  biceps 
muscles  in  front,  and  the  triceps  behind,  cause  a 
certain  amount  of  displacement  and  shortening,  by 
making  the  parts  glide  over  each  other.  The  shorten- 
ing, however,  is  not  usualty  great  on  account  of  the 
■weirdit  of  the  arm  ;  the  usual  amount  is  about  three- 
quarters  of  an  inch.  The  usual  causeS  are  direct 
violence,  hidirect  violence,  as  a  fall  on  llic  elbow,  or 
muscular  action.  If  the  fracture  be  transverse  there 
may  be  no  disjilacement,  only  a  slight  angling.  If 
frnctured  at  a  point  between  the  insertion  of  the 
deltoid  below,  and  the  muscles  in  the  bicipital  groove 
above,  the  loim-  fragment  \\\\\  be  drawn  ui)wards  by 
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the  deltoid  biceps  and  triceps,  aud  glide  to  tlie  outer 
side  of  the  upper  fragment,  -^vhicli  will  be  drawn 
towards  the  chest  l)y  tlie  muscles  in  tlie  bicipital 
groove — peetoralis  iiuijur,  latissimus  dorsi,  and  teres 
major  (Fig.  28). 

Fig.  28. 


A 


Fracture  above  the  Deltoid. 


1.  AeiviTiiion  |ll•lJ(■e^s.  'j.  Deltoiil  muspln.  f  iltiiif;' I  lio  lovvor 
tV.'iKment-.  fiiitvv.'U-'l«.  .".  Forcns  tliat  rlisphicu  thu  (lonc  U|i- 
W:ir(ls— biceps,  triceps.  <l'c.  .).  Aii:itomic:il  nccl;.  ;'>.  hnrces 
'liMpI.-icinr;  tlio  iou-ei-  end  nf  tlie  upper  IVaKineiit  inwanls— 
peetfiralis  in:ijni-,  lati.ssiriins  doisi,  riiul  (eves  dkiJ'H'.  .\.  li.  Axis 
of  uiilmjlion  liuinonis. 

Fractures  below  the  Deltoid  Impression.  —  The 
iippi-T  fragment  is  abdncted  by  (be  deltdid  and  supra- 
Hiiinatns,  while  the  lower  fragment  is  dra.wii  upwards 
aud  til  its  inner  side  by  (he  biceps  and  trice|is  (Fig.  L'!)). 
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Treatment  of  Fractures  of  the  Shaft.— Two  ( loocli's 
splints  sufficiently  broad  to  almost  completely  surround 
the  arm  when  padded.  Trom  the  upper  and  anteriur 
angle  of  the  outer  one  a  triangular  piece  should  be  cut 


Fig.  29. 

A 


1 


2 


B 

Fracture  below  the  Deltoid. 

1.  Aci'oniioii  pvocLvs.  Deltoid  imisclc.  dispI;iL'iii.s:  tlic 
lower  end  of  the  iijiper  IVagnient  outwards,  in  .'^pite  of  the 
imi.sclci  inserted  into  the  biciiiit.'il  groove.  .".  Muscles  in  tlie 
l)icipital  groove — ])eotor.alis  major,  latissinms  dorsi,  aiul  teres 
major.  -J.  Forecs  that,  dis|)l.-u'e  the  lower  fragment.  i\pwar(is 
'  and  inwards — biceps,  triceps,  coraco-braehialis,  ami  bracli- 
ialLs  anticas.    A.  H.  Axis  of  nnbrokon  hninerns. 

off  in  order  to  allow  the  s])liut  to  be  carrietl  well  up 
uver  th(!  point  of  the  shoulder,  Avhich  could  not  be  done 
were  the  upper  cud  cut  sipiare,  as  the  anterior  corner 
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W'emkl  hiteli  against  tlie  anterior  fold  of  the  axilla. 
This  external  splint  must  he  long  enough  to  reach  froni 
tiie  tip  of  the  shoulder  to  the  loAver  end  of  the  elbow- 
when  the  ann  is  Ijent;  a  rectangidar  slice  must  lie  cut 
nut  of  its  anterior  inferior  corner — i.e.,  from  its  huiar 
side.  The  inner  is  cut  nearly  S([uare  at  the  top,  or 
slightly  scooped  out,  Imt  a  like  slice,  to  that  cut  from 
till'  (Hiter  splint,  is  cut  from  its  oiitev  and  lower  corner. 
Eoth  splints  are  to  lic  Avell  padded,  csiiecially  the  upper 
end  of  the  inner  splint.  The  elbow  is  bent  at  a  right 
angle,  and  the  forearm  fits  into  the  gap  at  the  lower 
ends  of  the  two  splints  to  which  it  is  fastened  by  a  few 
hgui'e  of  (Hght  turns  of  bandage.  The  sjilint  above  this 
is  to  be  fastened  with  slip  knots,  the  forearm  slung, 
l)ut  the  elbow  left  unsupported.  Instead  of  using  tAvo 
splints  of  the  same  sha])C,  the  external  one  may  bo  made 
like  the  aliuve,  and  the  internal  simply  a  iiarrow, 
straight  piere  of  lioai-d  with  a  ])iece  mit  fnim  its  lower 
end  to  avoid  pressure  (jii  the  intei'ual  condyle. 

It  is  im[)()rtaiit,  however,  in  all  ivases  to  hx  both  llie 
elbow  and  shoulder  joints  either  by  an  extei'ual  or 
internal  rectangular  splint.  Should  an  internal  one  be 
used,  care  must  be  taken  not  to  j)ress  unduly  on  the 
axillary  vein,  or  the  internal  condyle;  a  hollow  pad 
must  be  placed  over  the  internal  condyle,  or  else  a,  hole 
cut  out  of  ilii;  splint.  If  an  exiernal  one  lie  used  it 
must  be  curried  from  the  aeroiiiion  process  to  the  hand, 
and  its  upper  part  expanded  in  onl(!r  to  mvi'lojie  and 
steady  the  shoulder.  It  is  most  convenient  to  make 
tlie  rectanguhjr  sjilints  of  poroplastic.  In  Mr 
Kuicii.sEx's  Siinjcrii  great  stress  is  laid  on  tin'  Fart  iJial 
the  (dbow  is  to  Vie  supjiorted  ill  eases  ol'  fracture  of  the 
shaft  ol  the  hiinieius,  as  otherwise  it  is  stated  non-union 
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is  apt  tu  take  place.  But  we  fancy  that  tlie  real  cause 
of  iioii-uniu:i  in  most  cases  is,  because  the  joint  on  each 
side  of  the  fracture  has  not  been  thoroughly  coiujuanded. 
Eractures  of  the  shaft  unite  in  from  four  to  six  weeks 
according  to  the  age  of  tlie  patient. 

FRACTURES   NEAR  THE  ELBOW. 

Fracture  just  above  the  Condyles.— This  fracture 
occurs  chiefly  in  young  persons;  the  usual  cause  is  a 
fall  on  the  seuii-flexed  elbow.  This  may  be  confounded 
with  separation  of  the  epiphysis  in  children,  or  dislo- 
cation of  both  bones  of  the  forearm  backwards;  byt 
the  presence  of  crepitus,  the  fact  that  the  limb  assumes 
its  normal  appearance  on  extension,  but  becomes  dis- 
torted again  when  the  extension  is  discontinued,  the 
increased  mobility,  and  the  guide  already  mentioned — 
viz.,  the  relation  between  the  internal  condyle  of  the 
humerus  and  the  olecranon  process,  will  aid  the  diagnosis, 
both  in  fracture  and  separation  of  the  epiphysis.  In 
separation  of  the  epijjhysis  there  is  no  crepitation,  or 
very  soft  in  character,  but  the  age  of  the  patient,  under 
sixteen,  will  guide  us  here.  The  lower  fragjiient  is 
carried  backwards  and  upwards  beliind  tlic  upper 
fragment  by  the  triceps  muscle,  just  as  in  i'racturc 
proper,  but  the  anterior  projection  is  broader  and  more 
rounded  than  in  fracture. 

Tn  fracture  proper  the  displacement  is  very  similar 
to  the  above,  the  lower  fragment  is  jiulled  upwards  and 
backwards  behind  the  upper,  and  carries  the  forearm 
with  it  ;  so  that  the  olecranon  projects  unnaturally,  and 
there  is  a  hollow  above  it.  The  lower  end  of  the  upper 
fi'agment  is  tilted  forwards,  forming  a  prominence  in 
front,  al'on'  the  crease  iu  tVont  nf  the  elbow  juint  (in 
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dislocation  of  both  bones  backwards  the  prominence  is 
below  this  crease).  In  fracture  also,  tlie  distance  betAveeii 
the  acrouuon  jn-ocess  and  the  condyles  is  lessened,  but 
not  so  in  dislocation.  So  also  the  mobility,  crepitus, 
and  the  fact  that  the  deformity  is  easily  reduced  by  ex- 
tension, and  the  absence  of  any  change  in  the  relative 
positions  of  the  various  bony  points  around  tlie  joint 
should  prevent  the  student  mistaking  this  accident  for 
dislocation  of  both  bones  backwards. 

Treatment.— .Set  the  bones  by  extension  of  the  arm 
and  forearm  and  press  the  lower  end  of  the  humerus 
backwards  and  the  lower  fragment  forwards,  and  then 
bend  the  elbow  to  an  acute  angle.  In  this  way  tlie 
triceps  liehind  acts  as  a  posterior  splint,  and  keeps  the 
lower  fragment  pressed  forward ;  next  jolace  a  pad  of 
cotton  wool  in  the  bend  to  exert  counter-pressure  and 
keep  the  lower  end  of  the  upper  fragment  backward. 
The  elbow  is  tlieu  to  be  bandaged  by  successive 
divergent  flgures-of-eiglit  sulticient  to  secure  it  in  this 
position,  and  the  arm  then  carried  in  a  sling  midway 
between  [ironation  and  supiimtioJi,  (ir  else  lidund  lirndy 
to  the  trunk.  licgin  gentle  passive  movement  carh/ ; 
the  seat  of  the  fracture  can  be  secured  between  the 
fingers  and  thurub  of  the  one  hand  while  the  other 
niovcs  the  foi'earm.  P.eing  near  the.  sjiongy  imhI  of  tlie 
bone  there  is  but  little  danger  of  non-unidu. 

Fracture  of  the  Condyles. --'i'his  usually  results 
frnm  direct  violence,  sueh  as  falls  or  blnws,  or  frniu 
niuseular  action.  'I'he  inner  one,  is  nior(^  ofl-eii  fi'.aetured, 
and  tlie  d(^tndied  jiiece  (when  the  '  eiiie(.)n(lyle  '  alone  is 
broken)  is  carried  ilowji wards  and  outwards  by  the 
muscl(!S  attached  to  it.  The  signs  are  pnin,  ini pairnient 
of  motion,  mr)bility  of  the  fi'agmeid.,  and  crepitus,  jn 
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cases  "where  the  articular  siu-face  is  involved  in  fractures 
at  tire  lower  end  of  the  humerus,  they  are  almost 
ahvays  followed  by  some  peruianent  damage  to  the 
joint,  unless  very  great  care  be  exercised  in  their 
diagnosis  and  after  treatment.  The  joint  maj^  be 
involved  by  fracture  uf  either  condyle,  or  transverse 
fracture  of  the  lower  end  of  the  humerus,  with  a 
vertical  fissure  between  the  condyles  running  into  the 
joint — tlie  T-shaped  fracture.  All  these  forms  are 
usually  produced  by  falls  on  the  bent  elbow.  In 
fracture  of  the  external  condyle  the  fissure  is  usually 
situated  between  the  caiJitellum  and  the  trochlea;  of 
the  internal  it  runs  through  the  centre  of  the  trochlea. 
In  the  T-shaped  fracture  the  width  betAveen  the  con- 
dyles is  increased,  and  by  grasping  the  condyles  each 
can  be  moved  independently  of  the  otlier  with  the 
production  of  crepitus.  Iii  fracture  of  the  intt'rnal 
condyle  into  the  joint,  the  fragment  is  dragged  upAvards 
and  iuAvards  and  carries  the  ulna  with  it,  so  tliat  tin- 
relation  betAveen  the  niternal  condyle  and  the  olecranon 
process  is  noriual,  but  not  so  its  relation  to  the  external 
condyle  ;  there  is  also  a  marked  increase  in  the  antero- 
posterior breadth  of  the  condyle.  This  is  very 
frequently  associated  Avith  dislocation  of  the  liead  of 
the  radius  baclcAvards. 

Treatment  of  these  Vmcture.s. — As  there  is  usually 
con.siderable  swelling  and  iuHammation  of  the  joint  tlu- 
usual  means  must  be  taken  to  allay  tlie  iufinmiuation  : 
after  this  get  the  bones  into  proper  position  by 
extension  ajul  manipulation,  and  then  put  up  I  lie  limb 
with  the  arm  at  right  angles  to  the  forenrui  and  tlic 
hand  midAvay  betAveen  pronation  and  .supiuatiou.  For 
liiis  pur|)i)se  .some  u.se  a  jointed  rectangular  s]ilinl  on 
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tlio  iiinor  aspect  of  tlio  foreanii.  Bat  prubably  the 
Ijost  way  is  to  apply  two  inoulded  poroplastic  rect- 
angular splints  of  such  a  size  as  almost  to  envelope  the 
arm  when  padded.  The  arm  is  then  supported  in  a 
sling.  Begin  passi\'e  movement  verii  earl//,  within 
^iiiVEX  days  (Ha^iilton),  in  case  the  joint  he  stiifened 
either  by  fibrous  adhesioiis,  union  of  the  detached  parts 
in  wrong  positions,  or  else  by  tlie  excessive  production 
(if  callus  adlu'ring  to  the  articular  surfaces. 

NERVE  LESIONS. 

Nerve  Injuries  following  fractures  of  the  liumerus. — 
In  fractures  of  the  shaft  of  the  humerus,  the  musculo- 
spiral  nei've  may  lie  injured,  eithei'  directly  at  the  time 
of  the  accident,  or  later  by  the  '  eiisheathing  callus,' 
Lower  down,  at  the  external  condyle,  the  piosterior  inter- 
osseous branch  alone  may  be  injured.  If  the,  trunk  of 
the  musculo-spiral  be  injured,  supination  is  imperfect, 
extension  of  the  hand  and  Hngers  is  entirely  lost,  and 
till'  hand  therefore  becomes  pronated,  and  'wrist  drop,' 
somewhat  resemliling  that  seen  in  lead  palsy,  ensues. 
As  the  biceps,  however,  is  not  paralysed,  a  certain 
amount  of  snjiination  is  still  possible.  But  the //ini/iri- 
r(ih:-<  and  the  iitferass-i'i  are  not  ]iaralysed,  so  that  the 
upper  two  joints  of  the  lingers,  il'  forcibly  bent,  may  be 
again  extended,  as  these  muscles  arc  su]iplied  liy  l,lie 
meiliiin  and  ulnar  lU'rves,  and  their  functinn  is  td  Ilex 
the  lir.-ft  ]ihalanx,  and  extend  the  dtlier  1,wn.  It  is  to 
be  disl.inguisheil  I'nnii  lead  poisoning  by  the  histoi'\' 
ot  the  cas(v--occupal  ioii,  lihic  Hue  mi  gunis  (from  the 
sulphide  of  lead),  colic,  trembling  of  the  niusides 
previous  to  their  actual  paralysis,  and  by  the  early 
a,[i[iearance  and  W(dl  marked  (diaraclcr  of  Ihi'  'I'eaclioii 
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of  Jegoueration,'  as  shown  by  the  contimious  cuiTeiit. 
In  lead  poisoning,  curiously  enough,  tlie  supinator 
lougus  muscle  is  not  affected;  this  can  readily  be 
sliown  by  placing  the  hand  midway  between  pro- 
nation and  supination,  and  pressing  down  the  upper 
edge  of  the  hand  while  tlie  pntient  attempts  to  bend 
the  elbow,  when  the  muscle  will  be  seen  as  a  distmct 
resisting  band.  The  '  reaction  of  degeneration,'  and 
atrophy  (from  tlie  loss  of  trophic  influence,  and  not 
from  disuse  alone),  also  result  from  lesions  of  tlie 
nerve  trunks,  l)ut  not  so  rapidly  as  in  lead  poisoning. 
Tlie  following  fourteen  muscles  are  supplied  by  the 
musculo-spiral  nerve,  either  directly  or  indirectly — 
(1)  BicejDs;  (2)  triceps;  (3)  anconeus;  (4)  .supinator 
longus;  (5)  extensor  carpi  radialis  longior;  (6)  extensor 
carpi  radialis  brevior;  (7)  extensor  communis  digitorum; 
(8)  extensor  minimi  digiti;  (9)  extensor  carjji  ulnaris; 
(10)  extensor  ossis  metacarpi  pollicis;  (11)  extensor 
secundi  internodii  pollicis;  (12)  extensor  primi  inter- 
nodii  pollicis;  (13)  extensor  indicis;  (14)  supinator 
brevis. 

In  paralj^sis  of  the  posterior  interosseous  alone,  in 
injuries  iirvolvuig  the  external  condyle,  there  is  only 
partial  loss  of  supination  and  extension,  as  tlie 
supinator  longus  and  extensor  carpi  radialis  longior 
are  not  affected,  being  supplied  directly  from  tlic  truiil^ 
of  the  musculo-spiral.  Should  this  condition  last  any 
length  of  time,  the  paralysed  muscles  tend  to  increase 
in  lensth  from  tlie  constant  tension  of  the  still  liealtliy 
mu.scles,  while  the  latter  in  like  iiiainiei'  sliorten  ns 
tliey  liavc  iiotlung  to  oiijiose  tliem,  consequently  tlie 
lingers  become  (lexed  and  the  hand  crumpled  up  into 
a,  '  clith-hauiJ,'  soiii(>what  resembling  that  seen  after  bad 
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cases  iif  tono-synovitis,  ov  in  contraction  of  tlio  palmar 
fascia.  Tlic  muscles  supplied  liy  tlie  posterior  inter- 
osseous nerve  are  from  six  to  fourteen,  inclusive,  of  the 
list  given  under  the  musculo-spiral  nerve. 

In  fractures  of  the  internal  condyle  the  ulnar  nerve 
may  he  implicated  in  a  similar  way.  In  this  case  there 
will  Ix'  great  loss  of  power  in  the  ring  and  little  fingers, 
adduction  and  flexion  of  the  thumb  will  he  imperfect, 
and  adduction  and  abduction  of  the  index  and  middle 
lingers  impaired,  as  the  interossei  are  paralysed.  The 
muscles  paralysed  are — (l)  flexor  cariDi  ulnaris;  (2) 
half  of  the  flexor  profundus  digitorum ;  (3)  the  tliree 
short  muscles  of  the  little  finger — the  abductor,  flexor 
brevis,  and  opponcns  minimi  digiti ;  (4)  one  and  a  half 
muscles  of  the  thumb — adductor  jiollicis,  and  deep  Iroad 
of  tlie  flexor  brevis ;  (5)  all  the  palmar  and  dorsal 
interossei ;  (6)  the  two  inner  lumhricales. 

To  treat  these  conditions  mechanical  means  must  be 
used  so  as  to  prevent  further  deformity,  and  remove 
that  already  existing,  passive  motion,  massage  and 
galvanism  to  the  paralysed  muscles.  In  cases  where 
the  nerve  is  actually  enveloped  in  bony  outgrowths  it 
will  be  necessary  to  cut  down  and  set  it  free.  Tlie 
innscuio-spiral  nerve  may  also  be  paralysed,  partially  at 
least,  in  tliosc  wlio  use  criitclies  rriilfh  imhii' )  fi'om 
pressure  of  tlie  upper  end  of  the  crutch  upon  the  nerve 
trunk  ;  also  by  the  axillary  pad,  in  cases  of  fra(!ture  of 
th(!  surgical  n(>ck  nf  the  huimn-us  ;  lastly,  in  those  who 
have  iuibilied  t.ou  much  of  t-he  cup  tliat  (•heers  (?)  aud 
most  certainly  does  inelu'iate,  and  h;ivc  fallen  iisleep  in 
cor.sequence,  with  one  arm  hanging  over  the  bach  of  a 
cli;iir.  Tills  last  form  C'  tialnrilitij  iiiijlil  pal-oj' )  is 
pcculifii'ly  ;ipt  Id  he  (ii'st  discovered  (HI  Sundny  mni'ning, 
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the  patient  usually  applying  for  advice  and  explanation 
on  the  following  Monday.  The  best  treatment  for  this 
last  condition  is  electrical  stimulation  to  the  muscles, 
and  stimulation  of  the  nerve  trunk,  1j}'  applying  some 
counter-irritant  to  the  skin  over  the  course  of  the  ner^'e, 
e.^.,  Iodine,  and  to  avoid  the  cause. 

BONES  OF  THE  FOEEAEM. 
Each  of  the  bones  of  the  forearm  is  developed  from 
three  centres.  The  centres  for  the  shafts  appear  very 
early  in  fcctal  life.  The  radivi^  has  also  a  centre  for 
the  head  that  appears  at  five  years  of  age  and  joins  the 
shaft  about  puberty,  and  another  for  the  lower  extremity 
which  appears  about  the  second  year  and  joins  the  shaft 
at  twenty  years  of  age.  The  ulna  has  a  centre  for  the 
olecranon  process,  appearing  at  the  tenth  year  and 
joining  the  shaft  about  puberty ;  and  another  for  the 
lower  extremity  appearing  at  the  fourth  year,  and,  like 
the  radial  one,  joining  the  shaft  at  twenty.  Hence  it 
will  be  noticed  that  in  both  cases  the  upper  epiphyses 
join  the  shafts  at  puberty,  and  the  lower  at  twenty; 
and  that  the  two  centres  for  the  ulna  appear  at  exactly' 
doulihi  the  age  as  that  for  the  radial  centres — radial, 
five  and  two ;  ulnar,  ten  and  four.  Xext  to  the 
clavicle,  the  bones  of  the  forearm  more  frequently 
present  examples  of  i/reen-sf/ck  fracture  than  other 
bones,  usually  the  result  of  a  fall  on  the  hand  or  a 
twist  of  the  arm  in  a  young  person.  In  adults  either 
may  be  broken  alone;,  but  fracture  of  botli  together  is 
far  more  common.  The  lower  end  of  the  radius  is  not 
incladed  in  the  previous  statement  of  conrse  ;  if  it  were 
th(;n  fracture  of  the  radius  alone  occurs  more  freipiently 
tJinn  fracture  of  any  other  bone,  the  clavicle  jierliajis 
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excluded,  iind  ut  tlie  lower  end  the  fracture  is  very 
often  impacted.  The  bones  are  tliroughout  nearer  tlie 
posterior  tlian  tlie  aiiterior  surface  of  tlic  limb,  and  as 
tlic  A\-rist  is  approached  the  nearer  the  two  Itones  come 
to  the  surface  of  the  lateral  aspects  of  the  arm.  The 
posterior  edge  of  the  uhia  is  suljcutaneous  from  the 
olecranon  process  to  the  wrist,  and  can  therefore  be 
readily  examined  in  cases  of  supposed  fracture.  The 
upper-tlnrd  of  the  radius  is  pretty  deeply  covered, 
though  its  head  is  quite  superficial  just  immediately 
below  tlie  (external  condyle  of  the  humerus;  hi  the 
lower  tAvo-tliirds  it  is  ([uite  subcutaneous  on  its  outer 
aspect.  However,  fractures  of  this  bone  are  best 
detected  by  noting  wliether  tlie  head  of  the  bone 
follows  the  movements  of  the  wrist  during  pronation 
and  supination,  the  thumb  of  the  left  hand  being 
placed  on  the  head  of  the  radius. 

The  Olecranon  Process.— The  olecranon  process  may 
be  IVnctuivd  l,y  tlie  action  of  the  triceps  muscle,  or  by 
fall,  or  lilnw  ^vit]l  a  stick,  on  the  bent  elbow.  It  occurs 
most  iVe(piently  in  men  during  tlic  mid  pciriod  of  life. 
The  fragment  is  carried  u])  Ijy  tlie  triceps,  and  there  is 
;i  liollow  at  the  lack  of  the  joint,  which  is  increased 
during  llexion;  and  there  is  partial  or  entire  loss  of 
extending  power.  In  some  cases  the  dcnise  piTiosteum, 
strengthened  by  a  ligamentous  exiiausim,  fr,,m  the 
triceps  musch',  is  not  tf.rn,  and  in  these  cases  their 
will  be  litth;  or  any  displacement  ;  the  only  symptom, 
being  special  tenderness  in  1,1,,.  Iin,.  of  the  fracture  and 
i'vobahly  mobility  and  .Tepitus^ -(he  upper  fnigmeut 
iii'iving  1,11  Lhi'  lowr. 

Treatment. -Tlu^  indications  me.  (l)  t,,  keep  Ihc 
'li-l'.-   iHUsrh  relaxed,  to   enable  (I'/thc  dotached 
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portion  to  be  brought  into  and  kept  in  its  natural 
position  by  mechanical  means — in  other  words  the  arm 
nmst  be  kept  extended  during  the  healing  of  the  bone. 
This  is  the  onJiJ  injury  in  the  region  of  the  elbow  joint 
that  should  be  treated  in  this  position  ;  all  other  injuries 
here  are  best  treated  in  the  tiexed  position.    A  splint, 
not  exactly  straiglit,  but  cut  so  as  to  correspond  to  the 
angle  made  by  the  forearm  with  the  upper  arm,  is 
required;  it  may  be  made  of  wood,  Gooch  splint,  or 
gutta-percha,  and  should  be  long  enough  to  reach  from 
the  middle  of  the  upper  arm  to  the  wrist.    The  spHnt, 
lis  usual,  must  be  well  i)added.    i?e/o?Y'  applying  tlic 
splint,  in  this  special  fracture,  the  lingers  must  be  care- 
fully padded,  and  the  forearm  and  hand  bandaged  in 
the  ordinary  way,  from  the  tips  of  the  fingers  up\\'ards, 
Jinishing  off  Avitli  a  verii  liglithj  applied  figure  of  eight 
round  the  clhow,  merely  to  retain  the  end  of  the 
bandage,  and  not  to  exert  any  pressure  upon  the  joint. 
The  arm  is  to  be  thus  bandaged  to  pre\'ent  venous  con- 
gestion, which  is  apt  to  take  place  since  the  limb  is  kept 
in  the  extended  position;  and  as  the  joint  is  AA-ounded, 
synoAatis  Avill  almost  certniuly  take  place,  hence  the 
importance  of  avoiding  tight  bandages  round  the  joint 
under  the  splint.    The  s])lint  is  then  to  be  applied  along 
the  front  of  the  limb,  and  liandagcd  to  it  in  tlie  usual 
Avay;  and  lastly  apply  a  feAv  turns  of  a  ligurc-of-eight 
bandage  over  the  olecranon,  so  as  to  press  the  fragments 
together,  at  first  not  very  tightly,  but  as  the  swelling 
and  effusion  into  the  joint  suljsidc,  more  (irmly. 

Probably  some  form  of  gentle  elastic  ti'action  brouglit 
(,o  bear  nn  the  upper  fragment  alone,  as  it  only  is  dis- 
placed, would  be  the  most  effective  plan— something  of 
the  nature  uf  ]\1anmng"s  splint  fur  fraclured  patclki. 
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The  splint  may  be  kept  on  for  two  or  three  weeks, 
and  after  this  gentle  passive  movement  practiced,  and  a 
week  or  so  later  the  splint  may  be  entirely  abandoned. 
The  union  is  usually  fibrous,  bony  being  rare.  In  cases 
where  the  fibrous  medium  is  too  long  it  may  be  removed 
by  operation,  and  the  fragments  wired  together. 

Fracture  of  the  coronoid  process.— This  is  very 
f  recpiently  associated  witb  dislocation  of  the  ulna  alone, 
or  (if  both  bones  backwards.  It  arises  from  falls  on 
the  palm  with  the  elbow  slightly  flexed.  The  detached 
fragment  will  be  pulled  upwards  by  the  lirachialis 
anticus  muscle.  Fractures  of  the  head  and  neck  of 
the  rad  i US  are  very  rare  forms  of  accident.  In  fractures 
of  the  neck,  the  upper  end  of  tlie  lower  fragment  will 
be^  pulled  forwards  by  the  biceps  muscle.  The  upper 
epiphysis  may  also  Ik^  separated  before  the  age  of 
puberty.  The  treatment  of  these  injuries  is  the  same 
as  that  for  fracture  of  the  condyles  of  tlie  liuiiierus, 
(jiuiil  ride. 

Fracture  of  th-'  radius  alone  above  the  insertion  of 
the  pronator  radii  teres,— When  the  radius  alone  is 
fractured  it  is  usually  the  result  of  iiidlrprt  violence  as 
ii  I'all  <iii  ilie  hand.  The  upper  fragment  is  flexed  by 
the  biceps,  aud  fully  supiuated  l.y  the  same  muscle,  and 
the  supiniitnr  l)i'(.vis;  wliil,.  tl,,,  lower  fragment  is  fully 
I'runated  by  the  pronator  radii  teres  and  the  pnuiatiir 
quadratus,  Ifeuce  the  ui.per  pari  is  fully  supinated, 
while  the  |(,wer  is  fully  pi'onated.  It  is  iiii],ortant  l.i 
'"'■>'■  this  ill  inind  \s  h\\v  treating  the  case,  as  first  pointed 
mil  liy  Lo\si)A(,K. 

Fiaeinre  ,,f  the  same  )H,ne  Below  the  Insertion  of 
the  Pronator  Radii  Teres.— In  tl  lis  ease  llie  liiii)ei- 
iiagmcut  i,s  drawn   upwards;  i.r,  rather,  it  is  tilted 
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forwards  by  the  biceps  and  inwards  by  the  prouatur 
radii  teres.  The  displacement  inwards,  however,  may 
not  be  great,  as  the  pronator  radii  teres  is  powerftdly 
opposed  liy  the  supinator  brevis,  so  that  the  bone 
retains  a  position  midway  between  pronation  and  supina- 
tion. The  lower  fragment  is  draAvn  toAvards  the  idna, 
and  pronated  by  the  pronator  cpiadratus,  Avliile  the 
supinator  longus  tilts  up  the  styloid  process  and 
depresses  the  upper  end  of  the  fragment. 

Fracture  of  the  Ulna  Alone  near  its  Middle.  -This  is 
usually  the  result  of  dived  violence,  as  the  bone  is  so 
superficial,  as  in  carrying  something  in  the  hands,  e.g., 
a  tray,  Avhen  the  foot  slips,  and,  to  save  the  contents  of 
the  hand,  the  whole  force  of  the  fall  is  received  on  the 
posterior  edge  of  the  ulna.  80  also  it  may  lie  broken 
by  a  blow  from  a  stick  Avhen  the  arm  is  lield  up  to 
protect  the  head ;  or  in  falling  against  the  edge  of  a 
doorstep.  Tn  this  case  there  is  but  little  displacement 
of  the  upper  fragment,  except  that  it  is  drawn  a  little 
nearer  the  radius  by  the  pronator  radii  teres  ;  the  lower 
fragment  is  drawn  towards  tlie  radius  by  the  pronator 
quadratus,  and  the  extensors  ami  Hexors  tend  to  draNV 
it  upwards.  Although  the  displacement,  due  lo 
muscular  action,  may  not  be  great,  yet  tlie  force  that 
breaks  the  bone  may  cause  a  good  deal,  as  it  forces  the 
1iroken  ends  towards  the  radius. 

Fracture  of  Both  Bones.— The  l)ouos  of  (he  ft.reariu 
arc  more  freiiu.'ntly  br.:iken  t(..gether  llian  either  tlie 
radius  or  ulna  alone.  The  usual  cauSB  is  dlm-l  violence, 
as  a  severe  blow,  or  the  passage  of  a  wheel  nver  them, 
and  they,  therefore,  give  way  opposite  each  oilier. 
lUit  it  may  al.so  be  caused  by  indirevl  violence,  wlieu  the 
hones  give  way  at  their  weakest  parts.     Uue  case  is 
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quuk'd,  nil  the  auLhority  uf  Malgaigne,  wlicre  imiseiilar 
action,  during  digging,  was  the  cause  of  tlie  fracture 
— surely  it  must  have  been  for  liid  treasure.  The 
usual  position  of  the  fracture  is  about  the  middle  or 
lower  thirds.  As  regards  the  disj^lacement  this  will 
necessarily  depend  a  good  deal  on  the  cause  of  tlie 
fracture  ;  in  a  general  way,  something  like  the  following 
will  happen  : — TIk;  upiw.y  ends. — The  radUift  is  tilted 
foi'wards  by  the  biceps,  and  inwards  l)y  tlu^  pronator 
radii  teres,  and  the  ulua  is  tilted  a  little  forwards  by 
tlie  l)raehialis  auticus.  The  loirpv  fragments. —  The 
rarJiii'i  is  pronated,  and  the  Iavo  l)ones  aiv  apprnxiiiiateil 
by  (he  pronator  ([uadratus,  and  are  draAvn  upwards  and 
forwards,  or  upM-ards  and  backwards,  according  to  the 
oblirpiity  of  tlie  fracture,  by  the  flexors  and  extensors. 
The  diagnosis  depends  on  the  pain,  loss  of  poAver,  u.n- 
uatural  Ijend  of  tlie  forearm,  crepitus,  ^c. 

TREAT.MKNT.  ' 

Treatment  of  Fracture  of  the  Shafts  of  One  or  Both 

Bones.— Tlie  great  objects  are— (1)  To  keep  up  the 
full  breadth  of  the  interosseous  space  tlirougliout.  as 
this  is  es.sential  to  the  movements  of  pronation  and 
supination  ;  (2)  to  cominaiid  the  elliow  and  wrist  joints, 
in  ordei'  to  prevent  uon-nnion.  '{'he  j)oncR  are.  to  be 
set  l)y  e.\lcnsion  and  eounter-e.Ktensiou,  applied  (o  the 
up|ier  arm  and  wrist  by  Iwo  assistants,  while  the 
Surgeon  nianipulates  tln^  bones  into  position.  Two 
splints  ;ire  rcipiiriMl,  rigid,  anil  hrowln-  than  the  arm  ; 
'iooeh,  or  ordinary  woodi'ii  s|)lints  may  be  used,  Init  if 
Clooeh  l)e  used,  (he  spliiits  must  be  paddeil  on  thi' 
■u-nndrn  side,  and  not  on  the  leather  side  as  in  inosl 
cases  of  fr.aetiire — >'.<i..  of  the  hnmerus.    They  must  he 
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broader  than  the  arm  so  as  to  pre^'cnt  pressure  lij'  tlir 
bandages  on  the  lateral  aspects  of  the  bones,  as  this 
would  force  them  together  and  narrow  the  interosseous 
space.    The  posterior  one  must  reach  from  the  olecranon 
process  to  th.e  tips  of  the  fingers  ;  the  anterior  one  must 
reach  from  the  elbow  (when  that  joint  is  bent  at  right 
angles)  to  the  roots  of  the  fingers.    They  must  be  well 
jiadded  as  usual,  but  in  addition  a  thick  long  '  graduated 
compress'  like  pad  is  to  be  placed  lengthwise  in  fi'ont 
find  behind,  so  that  it  may  press  into  the  interosseo\is 
space  and  keep  the  l)ones  from  falling  together.  The 
liand  is  then  placed  midway  lietween  pronation  and 
supination,  as  in  tliis  position  of  the  bones  the  inter- 
osseous space  is  widened  to  nearly  its  fullest  possilile 
extent ;  the  elbow  is  next  bent  to  a  right  angle,  the 
graduated  compresses  applied  over  the  front  and  back 
of  the  interosseous  space,  and  the  splints  applied  and 
fastened  by  a  contiiiuous  bandage,  to  fhiish  oil'  by  a 
lightly  applied  figure-of-eight  round  the  elbow  —  if 
preferred  slip  knots  may  be  used  iiistead  as  in  the 
upper  arm.    The  arm  must  then  be  slmig  in  a  position 
midway  between  pronation  and  supination — the  thundi 
uppermost,  and  pointing  towards  the  patient's  face. 
Overall  an  external  rectangular  splint  sliould  be  applied 
t,o  insure  perfect  immobility  of  the  brokiMi  ends. 

But  inasmuch  as  tlu'  power  of  supination  is  some- 
times lost,  it  is  said  from  the  union  of  the  radius  in  a 
bad  position,  the  upper  fragment  being  fully  supinated 
Avliile  the  lower  is  fully  pronated,  it  was  iirst  recom- 
mended l)y  Lonsdale,  and  more  recently  by  j^f.\T.- 
riAKiNK,  that  the  arm  should  be  put  up  in  complete 
supination,  since  it  is  impossil)le  lo  bring  Ihe  upper 
fra"'meni  of  the  I'adius  into  good  positi<i|i  willi  lln' 
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lower,  the  next  best  thing  to  l.>e  done  is  to  carry  tlie 
lower  fragment  into  as  good  jDosition  as  possible  with 
the  upper.  This  is  l^est  accomplished  by  the  position 
of  full  supination. 

The  limb  must  be  kept  perfectly  rigid  for  at  least 
two  weeks,  when  the  fingers  and  wrist  may  be  allowed 
some  freedom  of  movement.  lJut  as  tlie  fracture  is 
not  near  a  joint  there  is  less  danger  of  adhesions 
forming  in  tlu^  sheatlis  of  the  tendons;  indeed,  absolute 
rigidity  rather  is  imlicated,  as  tlie  fracture  is  through 
the  compact  tissue  of  tlie  sbafl,  to  avoid  non-union. 
Tlie  lnines  Unite  in  al^iul,  live  weeks. 

rOLI,ES-S  FRACTTTRE. 

Fracture  of  tlie  Lower  End  of  the  Radius. — The 
fracture  in  this  case  is  usually  about  three-cjuarters  of 
an  inch,  or  rather  more,  above  the  articular  surface,  as 
seen  from  the  front,  liut  extends  higher  up  on  the 
posterior  surface,  as  it  is  usually  oblique  from  before 
backv/ards.  The  cause  is  usually  iinlirerl.  violence,  as 
a  fall  on  the  palm  of  the  outstretclied  hand,  tlie  wliole 
weight  of  tlie  fall  being  transmitted  through  the  I'adial 
side  of  the  hand  to  tlie  lower  end  of  the  radius.  The 
fracture  may  be  uuiiiiparted,  but  is  usually  impacted. 
.N'ext  to  fracture  of  the  clavicle,  the  lower  end  of  the 
radius  is  nn.ist  fre(pieiitly  broken.  From  tliirly  years 
of  age  onward  it  oceurs  with  increasing  freipiency  iu 
women.  The  Imrcr  rragnieiit  is  drawn  u[>wards  ami 
backwards  liy  the  supinator  longus,  llexni's,  a,nd  ex- 
tensors of  the  thumb  and  carpus;  the  v]>iH'r  fragmeiii 
is  not  displaeed  (( 'iiikm;),  though  it  seems  to  project 
forward.  'I'hiis  we  ha,\ e  a  |ironiinence  on  (he'  liack  of 
the  wrist  and  a,  linjldw  nbove  il,  raused  by  llie  lowej' 
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fragment,  and  a  projection  in  front,  ^^'llere  there  ought 
to  be  a  hollow  caused  by  the  lower  end  of  the  ui:)per 
fragment,  the  whole  forming  a  peculiar  sjjoou-shaped 
deformity  (Fig.  30).  It  resembles  dislocation  of  the 
carpus  backwards,  but  may  be  distinguished  from  it  by 
the  fact  that  the  deformity  is  removed  by  extension,  and 
hy  the  presence  of  crepitus,  and  the  normal  relation  of 
the  styloid  processes.  It  also  simidates  separation  of 
nn  epiphysis,  but  tlic  age  of  the  patient  will  aid  tlie 

Fig.  30. 
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CoLLESS  Fracture— Side  View. 

To  show  tlie  '  sponu-sliapcd '  dcl'orraity.  1.  rroniiiieiux' 
on  tlie  back,  caused  by  tlie  lower  I'ragment,  with  a  deiire.s- 
sion  above  it.  '1.  rromiuence  on  the  anterior  aspect,  caused 
by  the  lower  end  of  the  upper  I'ragment,  with  a  dcpi'ession 
below  it. 

diagnosis.  Hut  the  loM'er  fragment,  besides  being  dis- 
placed upwards  and  backwards,  undergoes  a.  rotation  on 
its  transverse  axis,  Avhereby  the  carpal  articular  surface 
comes  to  have  an  inclination  liackwards  instead  of  for- 
wards, as  ill  the  normal  bone.  Tt  is  also  slightly  rotated 
on  its  antero-posterior  axis,  whereby  the  outer  (radial) 
side  of  the  bone  is  more  shortened  than  the  inner  (ulnar) 
side,  as  tlie  strong  inferior  radio  -  ulnar  ligaments 
oppose  tlie  displacement  at  that  side,  and  it  is  in  tliis 
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way  tliut  tlic  liaiid  is  iiicliiiL'd  to  the  radial  siilo,  as  well 
as  being  slightly  dorsi-ficxed.  The  head  of  the  idna 
seems  unduly  i^rominent  (Fig.  31),  but  this  is  not  due 
to  any  displacement  of  the  bone,  but  is  due  to  the  hand 
being  displaced  to  the  radial  side.  The  fracture  is  to 
be  recognised  by  the  appearance  of  the  hand,  history  of 
the  case,  age  of  the  patient,  and  l)y  the  fact  tluit  he  is 
uualile  til  supitiato  tlie  forearm,  and,  by  passing  tlic 


Fig.  31. 


CoLLES's  Fracture— Dorsal  View. 

rromiiiencc  cfuiscd  liy  tlic  lionfl  of  thi!  iilii;i. 

lingers  gently  along  tlie  postcrinr  surface  ol"  the  loM'cr 
end  of  the  r;idius,  the.  shelf  formed  by  tbe  disiilneed 
upper  end  of  the  lowfti'  fragment,  will  usually  l)e  felt. 
Also  the.  prominences  and  de])re,ssions  about  tlie  wrist, 
the  fle.xion  of  tlie  fingers,  and  prominence  of  the  head 
of  llie  iilii.'i,  ;i.nd,  above  all,  tlie  pn.sitlnll  nf  tile  stvliiid 
jiruce.sses — in  lieiiltli,  the  siylnid  |,rnee.ss  nf  tlie  radius 
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is  oil  a  lower  level  tliaii  that  of  the  uliui,  but  in  fracture 
the  position  is  reversed,  the  ulnar  Lemg  on  a  level  with, 
or  below,  the  radial.  Another  symptom  of  some  import- 
ance, is  the  obliteration  of  the  natural  liollow  on  the 
front  of  the  lower  end  of  the  radius,  its  place  being 
taken  l)y  a  prominence. 

Treatment. — Tlie  bone,  in  ordinary  cases,  is  placed 
ill  position  liy  extension,  counter-ex tensiun,  and  manipu- 


Fig.  32. 


X- 

Anterior  Splint  for  Colless  Fracture. 

1.  The  g.ip  for  the  nius''les  ol'  rhe  thumb,  and  to  .nllow  tlio 
lower  IVagmeiit  to  be  ]iushod  Ibrwarcl.  Tliat  part  ot  the 
splint  that  runs  along  tlie  front  of  the  uUia.  and  extends  a-j 
I'  lr  as  the  centre  of  the  ]ialm  :  the  splint  is  soniotunes  used 
without  this  part.  A.  U.  This  line  must  not  eoine  lurthcr 
down  than  tlic  lower  end  of  the  nppti-  fragment. J 

lation ;  in  difficult  cases  it  may  be  necessary  to  employ 
forcible  and  full  Hexion  before  it  is  replaced.  Two 
splints  (Gooch)  are  reipiived— the  anterior  one  (Fig.  32) 
must  not  extend  further  tliaii  tlie  centre  of  the  palm, 
so  that  the  lingers  may  be  freely  Hexed  from  the  very 
first ;  on  its  radial  side  a  large  piet^e  must  be  cut  out  for 
the  prominence  of  tlie  muscles  of  the  thumb,  and  iilso 
extending  upwards  as  fur  as  tlie  lower  end  of  the  upper 
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frngmt'iiL  (some  Surgeons  living  tlie  anterior  splint 
as  far  as  the  lower  end  of  the  upper  fragment).  Tliis 
gap  is  to  allow  the  lower  fragment  to  be  pushed  for- 
wards, in  order  that  the  natural  hollow  of  the  radius 
may  l)e  reproduced  when  the  bones  have  united.  The 
posterior  splint  extends  to  the  knuckles.  Both  splints 
are  to  be  well  padded  and  aiijilied;  but  a  specially 
tliick  [)ad  inust  lie  placed  under  the  posterior  splint 
nfiposite  the  lower  end  of  the  radius,  in  order  to  push 
the  lower  fragment  well  forward  towards  the  palmar 
surface  into  the  gap  in  the  anterior  splint.  The  splints 
are  thru  to  be  fastened  on  by  bandages,  .^ecitndniii  artem, 
and  the  arm  slung  midway  between  pronation  and 
supination.  Oji  account  of  the  large  number  of  tendons 
around  this  fracture  it  is  most  important  to  begin 
liassivc  movement  very  early,  especially  in  old  persons. 
The  fingers  and  thunil)  are  left  free,  and  moved  regu- 
larly from  the  very  first,  and  at  the  end  of  tlie  fonrth 
nr  fifth  day  the  splints  are  to  lie  taken  oil',  and  the 
Surgeon,  placing  his  index  and  mi(l<lle  finger  over  the 
upper  end  of  the  lower  fragment,  and  his  thumb  on  the 
lower  cni]  of  the  upper  fragment,  keeps  the  bones  iu 
positiou,  while  he  gently  moves  the  wrist  with  his 
other  hand.  This  must  be  don.e  every  second  day  till 
the  hones  have  united — at  the  end  of  llirei'  oi'  I'oui' 
wei'ks.  There  is  little  or  no  dangei'  of  nou-uniou,  ;is 
the  fraeture  is  through  the  cancellous  tissue,  but  there 
is  (jreul  danger  of  a.  stilf  and  useless  wrist  I'esultiug, 
especially  in  old  persons,  which  is  a,  great  inconvenienci' 
to  the  old  lady,  mid  a,  silent  witness  against  the  Surgeon. 
There,  are  many  other  forms  of  splints  used,  l)ut  the 
results  of  the.  above  simple  uietliod,  |,liat  generally 
a<lopte(l  in  Ivlinburgli,  are  so  satisfactoiT  that  il  is  ipu'l-e 
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iinnecessaiy  to  seek  refuge  in  more  complicated,  ex- 
pensive, uncomfortable,  and  loss  elticient  apparatus. 
Among  them  may  be  mentioned  the  '  pistol '  shaped 
splint,  Gordon's  splint,  Carr's  splint,  ko..  One  objec- 
tion, it  seems  to  me,  to  most  of  these  special  splints,  is 
that  the  hand  is  displaced  as  far  in  the  opposite  direc- 
tion by  the  splint,  as  tliat  caused  by  the  force  that 
broke  the  bone  in  the  other  direction.  Tliat  the  wrist 
is  extended  and  the  hand  displaced  to  tlie  raclial  side, 
is  no  reason,  surely,  wliy  it  should  be  unduly  flexed  and 
turned  as  far  to  the  ulnar  side — unless,  indeed,  it  lie  to 
test  the  truth  of  the  parallelogram  of  forces  ;  but  in 
this  case  it  is  scarcely  necessary  to  point  out  that  the 
two  forces  must  act  ffimHUaimnidij  on  tlie  point  in 
cpiestion. 


Fractures- —  The  Pelvis. 
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CHAPTER  XXIV. 
FRACTURES— THE  LOWER  EXTREMITY. 

THE  PELVl.S. 

The  pelvi.s  ma}'  be  hrokeu  by  cnislios  b)otweeii  a 
cart  and  a  ^vall,  minbig  ai-cideuts,  in  railway  ctillisioiis, 
Ac.  (a)  The  False  Pelvis  is  usually  broken  by  lateral 
cruslu's  :  but  fracture  of  this  part  is  not  so  serious  as 
fracture  of  the  true  jielvis.  {li)  True  Pelvis — This  is 
most  likely  to  siifl'er  fvdin  antero-jiosterior  eonipressioii ; 
tlie  .qreat  danger  nf  tin's  fracture  is  injury  to  the 
variiius  pelvic  viscera,  es]iecially  the  bladder,  urethra, 
III-  rectum.  Tlie  membranous  part  of  the  urethra  is 
mn.st  apt  to  be  injui'ed,  as  the  fracture  often  ])a.sses 
through  the  rami  of  the  pul)es  and  ischium,  and  is  there- 
f(ii-e  very  near  tlie  urethra.  Tn  detect  fracture  of  the 
i'alse  pelvis  grasp  and  ivy  to  UKjve  the  iliac  ci'csts  ;  for 
llic  ti'ue  pelvis  feels  the  rami  (if  tlie  pidies  and  iscliium, 
but  in  every  case  it  will  lie  wise  nol-  to  niak"e  a  ton 
exact  diagnosis,  lest  sliarj)  s|)icu]a  nl'  Ikiih'  be  jiusbeil 
into  the  urethra  o]'  bladder. 

Treatment. — The  cbicf  pnint,  in  tJic  tivalment-  of  the 
case  is  never  to  let  the  patient  attempt  to  pass  water, 

but  the  Surgciiii  sliouM  ol,  once  try  to  pass  a  calludiM- 
into  the  bladder — gum-elastic  if  po.ssil)le.  If  t^hc  urethra 
is  rujitured  the  patient  would  simjdy  make  watei'  into 
lii.^  iierin;eal  tis.sues  on   any  allenijil    at:  micturition. 
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unless  fortunately  the  centres  for  tliat  act  were  paralysed 
loy  the  shock.  If,  when  the  catheter  is  passed,  clear 
urmc  is  drawn  off  it  shows  tliat  the  bladder  is  not 
ruptured.  Should  the  nrine  be  bloody  it  may  point  to 
N'arious  accidents,  but  at  any  rate  in  all  cases  of  doubt 
a  soft  catheter  should  be  tied  in  and  a,  syphon  arrange- 
ment attached  to  it  so  that  the  nrine  may  drain  away 
as  soon  as  it  enters  the  bladder.  The  pelvis  is  then  to 
be  steadied  by  a  broad  flanircl  bandage  Avith  plenty  of 
^vadding  below  and  a  donlile  spica  over  all.  The 
prognosis  is  fairly  good  so  far  as  immediate  danger  to 
life  is  concerned,  hut  ever  afterwards  tlie  patient  will 
be  the  suliject  of  the  worst  possible  form  of  organic 
stricture — the  traumatic — with  aU  its  secondary  risks 
to  the  genito-urhiary  organs  situated  behind  the 
stricture. 

THE  FEJl  Ur>. 

This  b(ine  is  developed  from  five  centres,  that  for 
tlie  shaft  appearing  soon  after  the  centre  for  the 
clavicle.  .Vt  the  up})er  end  tliere  are  three  centres — 
one  for  the  head,  which  appears  at  the  end  of  the  first 
year;  another  for  the  great  trochanter,  which  aiipcars 
during  the  fourth  year :  and  a  third  for  the  lesser 
trochanter,  which  ajipears  Ijetween  the  thirteenth  and 
fourteenth  years.  AU  the  three  join  the  shaft  about 
eiuiiteen.  There  is  imlv  one  centre  for  the  lower  end 
of  the  bone,  and  that  appears  ///v*  tveekx  befoi'c  birth 
and  joins  the  shaft  at  twenty  years  cif  age.  It  will  br 
noticed,  therefore,  that,  as  usual,  the  order  of  nuinn  of 
tlie  centres  is  the  reverse  of  tbeir  a])pearance. 

In  the  adult  the  neck  of  the  femur  Inrnis  an  angle 
lit  llT)"  Avitli  the  shaft;  in  rjiUdnu  llie  angle  is  even 
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more  oblique  ;  and  in  old  age  tlie  neck  drops  nearly 
to  a  right  angle  with  the  shaft,  and  not  only  so  but 
its  cancellous  tissue  undergoes  fatty  degeneration  and 
uiterstitial  absorption,  and  its  compact  shell  is  also 
thinned.  The  femur  is  thickly  covered  by  muscle 
throughout  its  entire  extent  :  it  is  perhaps  least  thickly 
covered  on  the  anterior  aspect  of  its  lower  tldrd. 

Fractures  of  the  Neck. — These  may  be — («)  Intra- 
capsular, {h)  extra-capsular.  The  following  table  Avill 
assist  the  diagnosis  between  intra-  and  extra-capsular 
fractures  of  the  neck  of  the  femur — (From  Eriohsen) — 


Inira-rapsiilar. 

1.  Cause — generally  slight 
and  indirect,  such  as 
catching  the  foot  in  the 
carpet  or  slipping  off  the 
I'urb  stone. 

-.  Fiirce  —  usually  applied 
Inngitudinally  t)v  ob- 
liquely. 

0.  Age — rarely  below  lii'ty, 
most  commonly  infecsble, 
iigcd  p(M'sons. 

1.  I'ain  ami  constitutional 
disturl)anci'  slight. 

5.  2n'o  apparent  injuiy  to 
.soft  parts  .abdut  the  hi]i. 

'i.  (  'rcpiliis  ol'Icii  obsiMnv. 

7.  .Slidrtoning  usually  al, 
first-  not  more  than  one 
inch.' 


E.cf)'a-rcq)fular. 
1.  Cause — usually  severe 
and  direct  violence,  such 
as  falling  from  a  height 
or  blow  on  the  hip. 

'2.  Force  —  usually  applied 
transversely. 

•3.  Age  —  usually  below 
lifty,  chielly  in  ^-igorous 
adults. 

•I.  I'aJn  and  cnnstil utiniial 
disturljancc  usually  ciai- 
siderable. 

Considerable  e.xtrax'asa- 
Lion,  ecchyinosis  an<I 
signs  of  direct  injury 
to  I  u  1 1. 

'i.  ('rcpitus  (wlii'n  not  im- 
])acb'(l)  very  readily  felt. 

7.  Shortening  ( when  nol 
iniiiacl.ed)  ;it  least  t^vo 
inches  oi'  more. 
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Tliero  is  usually  marked  eoersioii  in  Ijotli  cases,  2:tartly 
perliajjs  because  this  is  the  natural  position  of  the  limlj, 
but  chiefly  from  the  action  of  the  psoas  and  iliacus 
muscles,  the  adductors,  the  glutei  and  other  external 
rotators  of  the  hip  joint.  The  shortening  of  the  limb 
is  caused  by  the  glutei  muscles,  rectus  femoris,  and 
ham-string  muscles  (biceps,  semi-tendinosus,  and  semi- 
membranosus). The  cause  of  cversion  in  impacted 
extra-capsular  fracture  is  prolialjly  due,  as  Bigeloav  has 
pointed  oiit,  to  the  thinness  and  less  resisting  nature  of 
the  compact  shell  of  bone  on  the  posterior  surface  of 
the  neck  of  the  femur,  as  compared  with  the  anterior. 
It  therefore  yields  more  readily,  'crushes  up  and  becomes 
impacted.' 

Intra  -  Capsular  may  be  either  iiupacted  or  non- 
impacted.  In  impacted  the  lower  fragment  is  driven 
into  the  upper.  The  predisposing  cause  is  the  changes 
already  mentioned  as  occurring  in  the  direction  and 
internal  structure  of  the  neck  of  the  femur  ;  the  exciting 
cause,  some  very  slight  indirerf  viohiuce,  as  tripping 
on  a  stone,  turning  in  bed,  &c.,  and,  as  a  result  of  the 
snapping  of  the  neck  of  the  bone,  the  patient  drops 
down.  It  is  specially  apt  to  occur  in  women  Ix'yoiid  a 
certain  age.  In  sonic  cases,  probably,  from  the  nature 
of  the  cause,  the  fracture  is  at  flrst  sub-periosteal,  so 
that  at  first  there  Avould  be  little  or  no  sliortening,  as 
the  fragments  are  held  in  position  by  llie  periosteum, 
and  the  cervical  reflection  nf  tlie  capsular  ligament:  Init 
later,  these  structures  soften  ami  yield,  eitlier  from  Ibe 
movements  of  the  limb,  or  from  inllanimatory  soflening, 
as  will  also  the  capsular  ligannuit  itself,  whicli  is  not, 
ill  the  Hrst  instance,  torn.  Those  facts  explain  llie  sluw 
appearance  of  Ihe  .shortening  so  often  Udtieed  in  intra- 
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.capsular  fracture,  and  wliich  is  apt  to  miglead  tlie 
incautious  Surgeon;  or,  again,  the  sudden  increase  of 
shortening  under  manipulation.    The  limb  lies  helpless, 
extended  and  everted,  but  can  be  moved  freely  by  the 
Surgeon  in  all  directions,  probably  with  the  production 
of  crepitus.    The  great  trochanter  is  raised  as  shown  by 
J^ryaxt'.s  test,  or  a  still  simpler  and  more  effective  one 
used  by  Professor  Chiexe,  viz  :— to  mark  witli  ink  the 
anterior  superior  spines  of  the  two  sides,  and  also  the 
tops  of  tlio  great  trochanters  of  the  two  sides,  and  then 
putting  two  straiglit  pieces  of  '  Gooch,'  oi'  a  narrow 
lioard,  trans^'orsely  on  those  four  points,  one  can  see  at 
ji  glance  whether  tlie  edges  of  the  two  pieces  are  parallel. 
Tins  plan  can  be  used  with  the  greatest  freedom  by  any- 
-one  and  anywhere,  and  al)Solutely  without  disturbing 
the  patient  in  the  least.    On  rotating  the  foot  it  will  be 
noticed  that  the  trochanter  rotates  round  a  smaller  circle 
than  the  trochanter  of  the  sound  side.    As  the  patient 
stands  the  knee  is  flexed  somewhat  and  the  heel  raised. 
In  the  usual  state  of  the  parts  in  health  blood  is  brought 
t<.  the  head  of  the  liono  by  the  ligamentum  teres, 
synovial  iiicnibran(!  suiTounding  it,  the  thick  periosteum 
and  the  cervical  reflection  of  tlie  capsular  ligament. 
Ill  uiiimjiactcd  fracture  of  tlie  usual  kind  all  tlieso 
sources,  .save  tlu;  ligamentum  teres,  ;uid,  iKn-liaps,  the 
synovial  membrane,  are  cut  olf;  for  this  reason  it  is 
said,  and,  perhaps,  also  becausi!  the  parts  arc  not  kept 
111  [troper  apposition,  tlie  union  is  usually  by  librous 
tissue  (inly.     Til  those  that  heal  by  hiwr  il,  is  presumed 
that  the  fnifturc  lias  jirobably  been  impacted,  or  sub- 
pi'r.oste.al,  (ir  not  strie.tly  iiitra-cajisiilar. 

Extra-Capsular  Fracture  is  usually  impiicted,  but 
may  also  ho  nnimp.aetcd.     [„  IJ,,.  impacted  variety  the 

2  i.: 
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upper  fragment  is  di'i\-oii  intn  the  groat  troc-liantor, 
splitting  it  lip  and  increasing  its  breadth.  It  is  equally 
common  in  botli  sexes,  and  most  often  met  with  during 
vigorous  adult  life  from  a  severe  direct  blow  to  the 
outer  side  of  the  hip,  but  in  older  persons  may  result 
from  a  simple  fall  on  the  great  trochanter.  In  the 
non-impacted  form  there  is  distinct  crepitus,  severe 
pain  on  attempts  at  moveinent,  and  great  shortening. 
In  tlie  impacted  form  there  is  great  pain,  but  the 
patient  may  possess  a  consideralile  nmount  of  power 
over  the  limb,  eversion,  slight  shortening,  usually  aliout 
three-quarters  of  an  inch  only,  and  another  very  charac- 
teristic sign,  viz.,  broadening  of  the  great  trochanter  in 
tlie  antero-posterior  direction  (Chiexe).  Hence,  given 
a  case  wliere  tlie  patient  has  liad  a  fall  on  the  hip, 
sliglit  eversion,  three-quarters  of  an  inch  of  shortening 
and  broadening  of  the  great  trochanter,  there  can  lie 
no  doubt  as  to  what  has  taken  place— impacted  extra- 
capsular fracture.  These  simple  tests  furtlier  avoid 
all  disturbance  of  the  limb,  save  the  patient  from  need- 
less pain,  and  escapes  the  risk  of  making  the  impacted 
fracture  unimpacted.  If  further  confirmatory  evidence 
is  wanted  then  we  can  use  the  previous  simple  test  for 
the  position  of  the  great  troclianter. 

In  addition,  of  course,  to  these  tests  others  may  l)e 
used,  as  Bryant's,  ki-atox's.  and  :\1()HR1s's  :  Eryaxt's 
line  will  be  shortened  from  lialf  to  an  inch,  and  tlie 
trochanter  is  nearer  the  middle  line,  as  shown  liy 
Morris's  test.  In  fractures  of  the  neck  tlie  ilio-iibial 
band  is  also  relaxed  (Ar.ias). 

|)IA(;Ni)SIS  and  'n^EATJIKNT. 
Kraetuivs  of  the  neck  must  be  distinguished  (1)  from 
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till'  backward  dislocations.     In  dislocation  wo.  h:ivo, 
marked  inmrsimi  (except  in   the  rare   form  of  the 
everted  dorsal)  tlie  riijuliti/  of  the  limb  in  certain 
directions,  the  absence  of  resistance  ^\'llen  the  hngers 
are  pressed  into  the  upper  part  of  Scarpa's  triangle, 
the  presence  of  the  head  of  the  bone  in  an  abnormal 
position,  and  other  signs  of  dislocation.  Sometimes, 
lidwever,  tliere  is  inversion  in  fracture  of  the  neck, 
some  say  due   to  muscular  action — the  adductors, 
because  the  external  rotators  are  torn  oft'  or  paralyseil 
by  the  injury,  but  is  more  likely  due  to  impaction  in 
that  special  position  from  the  position  of  the  limb  iit  the 
time  uf  ilie  injury,  or  from  the  direction  of  the  force. 
J'.ut  in  any  case  tliere  will  be  the  usual  feeling  of 
resistance  in  tire  gi'oin,  as  the  head  of  the  bone  is  in  its 
pn,per  place,  the  Surgeon  will  1)e  al)le  to  obtain  pa.ssive 
movement  in  all  directions  rpiite  freel,)',  and  there  \\\\\ 
probably  be  liroadening  of  the  great  trochanter.  It 
nnist  also  be  distinguislied  (2)  from  the  condition  of  the 
liip  met  with  in  chronic  rheumatic  arthritis,  where 
the  appearance  resembles  closely  tliat  met  with  in 
fracture;   but  iji  this  condition  tliere  is  no  history  of 
injury  to  account  for  it,  thougli,  of  course,  a,  person 
sufTi'ring  from  clironic  rheumatic  arthritis  may  also  lie 
tlie  sulijert  (.f  fracture  of  the  n(-ck  of  tlie  femur,  when 
the  diiign(jsis  hecomes  very  ditlicult.     'i'lie  Surgeon 
niust  also  he  on  liis  guard,  luid  warn  iJiose  who  have 
ri'ceived  a  fall  or  blow  on  tlie  of  the  |.rol)abh' 

result,  viz.,  a  shortening  of  tin;  limb  taking  jihice  in  the 
course  of  a  few  weeks,  more  especially  in  old  persons, 
otherwise  he  may  be  unjustly  blamed  for  having  ov(>r- 
looked  a  fracture  of  tlie  neck  of  the  femur.  It  is  a 
curious  fact  that  (.".)  interstitial  absorption  of  the  neck 
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of  the  bone  often  follows  blows  on  the  liip,  coming  to 
resemble,  after  some  weeks  or  months,  a  fracture  of  the 
neck.  But  in  this  case  there  will  be  no  broadening  of 
the  great  trochanter ;  the  shortening  does  not  take  place 
at  the  time  of  the  accident,  but  after  the  lapse  of  some 
weeks,  and  comes  on  gradually.  In  any  injury  of  the 
hip  therefore  in  the  aged,  give  a  guarded  prognosis,  and 
tell  them  the  possible,  and  even  probable,  result. 

Treatment  of  Fractures  of  the  Neck. — In  aU  cases  j 
treat  as  if  we  meant  to  get  bony  union.  The  old  plan  | 
was  simply  to  keep  the  patient  a  week  or  two  in  lied, 
then  allow  them  to  rise  and  holible  to  tlie  end  of  life 
(often  not  far  distant,)  with  the  aid  of  a  friendly  stick 
or  crutch,  as  best  they  could.  Many  Surgeons  seem  to 
think  that  this  is  still  the  best  method  of  treatment, 
with  the  addition  perhaps  of  a  well-fitted  Thojias's 
hip  splint.  Formerly  the  mortality  from  this  accident 
was  greater  than  that  of  amputation  at  the  hip  joint, 
the  causes  of  death  being  failure  of  the  general  healtli, 
hypostatic  congestion  of  the  lungs,  and  bed  sore?  : 
these,  combined  witli  imperfect  nursing,  very  quickly 
finished  the  patient.  l>ut,  in  Edinburgh  at  least,  all 
this  is  altered — with  good  nursing,  special  care  being 
taken  to  keep  the  buttocks  and  Itack  clean  and  rini,  thi' 
use  of  the  weight  and  pulley,  with  a  single  or  double 
long  side  splint  to  prevent  eversion,  the  f(n-mov  drendcd 
and  fatal  dangers  are  jiractically  unknown. 

In  impacted  fracture,  jirovided  the  sliorteuing  ;iiid 
eversion  are  not  greater  than  usunl.  all  that  is  rcc^uircd 
is  simply  to  steady  the  limb  by  ii  double  long  sjiliiif. 
without  any  extension  apparatus  at  all.  The  bone  must 
oil  no  account  be  unimjiacted,  as  it  is  in  tlie  very  best 
possible  condition  for  bony  union.    Yor  1lio  nictliod  of 
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puttiug  up  the  limb  by  the  long  splint,  or  weight  and 
pulley,  in  fractures  of  the  neck,  see  end  of  Fractures 
uf  tlie  Femur. 


Fig.  33. 


Fracture  just  below  the  Lesser  Trochanter. 

o        '''"i  '■'^1'™-™"''  <.r  tlir    ps.M.s   and  ili.-iciis. 

-•  .Muscles  iic-tili},'  nn  tlio  I'lwci-  cii'l  ..I  llin  linno  — L'ii.sU-,). 
i^Moiiiiiis,  pliuilariM,  .-Hill  |M.|ilit.ciis. 
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FUACTURES  OF  THE  SHAFT. 
Fracture  of  the  shaft  is  very  coiuuion  in  children  ; 
excluding  fractures  of  the  neck,  one-third  of  all  fractures 
of  the  femur  occur  in  children  under  ten.     If  the 
fracture  be  through  the  upper  part  of  the  shaft,  below 
the  lesser  trochanter,  the  upper  fragment  is  tilted 
forwards  and  everted  Ijy  the  psoas  and  iliacus,  and 
drawn  outwards  hy  the  external  rotators  and  glutei 
muscles  (Fig.  33);    the  lower   fragment  is  drawn 
upwards  hy  the  rectus  femoris  in  front,  and  the  ham- 
string nuiscles  behind,  and  drawn  inwards  by  the 
pectineus  and  adductor  muscles.     Hence   there  is 
marked  shortening,  eversion,  and  crepitus.    In  fracture 
through  the  middle  of  the  shaft,  the  lower  fragment  is 
drawn  inwards  and  upwards  behind  the  upper  fragment 
by  the  adductor  fibres  attached  to  it,  and  rotated  out- 
wards ;  Avhile  the  upper  fragment  projects  forwards, 
usually  from  the  same  causes  as  in  fracture  of  the  upper 
part  of  the  shaft.    In  fracture  in  the  vicinity  of  the 
condyles  Hie  lower  fragment  is  tilted  liackwanls  by  tlic 
gastrocncjuius,  ])lanlans,   and  popliteus  muscles,  and 
ean  be  felt  deep  in  the  popliteal  space  (Fig.  3-1)  ;  tbe 
upper  fragment  is  drawn  inwards  by  the  pectineus  and 
adductors,  and  tilted  forwards  by  the  psoas  an<l  iliacus. 
In  all  cases  of  ol>lique  fracture  of  the  shaft  of  the  femur 
there  is  shortening  and  external  rotation— shortening 
being  caused  by  the  contraction  of  the  llexors,  extensor.s, 
and  adductors  of  the  limb,  while  external  rotation  is 
caused  Ijy  the  external  rotators  beuig  more  p.nverful 
than  the  "internal.    In  children  fractures  of  thi'  shaft  of 
the  femur  arc  fre(piently  transverse,  and,  in  such  cases, 
the  well-marked  displacement  is  absent  :  and,  in  con- 


Fractures'  of  the  Shaft. 


439 


iiectiuu  with  fractures  in  the  vicinity  uf  tlie  condyles  in 
rhildren,  it  shoidd  be  borne  in  mind  that  diastasis  of 
the  condyloid  end  of  the  femur  may  take  place — the 

Fig.  34. 

A 


1 

I 


1 


B 

Fracture  near  the  Knee  Joint. 

1.  T(»  represent  tlio  nrlioii  ol"  tlio  fxastrnr-iinmius,  d'r..  in 
tilting  Mie  lower  IV.nginoiit  biickw.irds,  into  (lit;  implitciil 
sijace.    A  H.  Axis  of  the  unbroken  b'liic. 

lower  eiiijiliysis  of  Miis  Ihhh'  uuL  uniliiiL,'  willi  (he  shaft 
till  the  I wc'iilieth  yi'ur. 
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METHODS  OF  TREATING  FRACTURES  AT  ANY  PART  OF 
THE  FEMUR.— 1.  The  Long  Splint— I  begin  with  the 
'  long  splint,'  usually  named  after  Listuu,  not  because 
it  is  the  best  method,  but  because  it  Avill  be  more  con- 
venient to  describe  it  first,  as  the  same  apjiaratus  may 
be  used,  but  for  a  very  different  purpose,  aloJig  with 
tlie  weight  and  pulley,  and  doing  so  Avill  therefore  save 
repetition.  In  some  cases  too  it  may  be  impossible  to 
use  the  Aveight  and  pulley,  e.g.,  in  cases  where  patients 
are  cooped  up  in  the  time-honoured,  but  sadly  defective 
(for  the  purposes  of  the  Surgeon,  and  from  a  hygienic 
point  of  view  as  Avell)  'box-bed.'  For  the  long  spHnt 
we  require  a  board  four  or  five  inches  broad,  long  enough 
to  reach  from  the  axilla  to  six  inches  beyond  the  foot  ; 
through  its  upper  end  are  two  holes,  and  its  lower  end 
is  cut  into  a  three-pronged  like  fork.  This  is  rolled  up 
in  a  sheet  so  folded  that  it  will  reach  from  the  tuber 
i.schii  to  the  malleoli,  tlius  leaving  the  last  six  inclies 
nf  tlie  spluit  bare;  enough  of  the  sheet  must  be  left 
free  to  surround  lioth  limb  and  s]ilint  aftcrAvards. 
The  splint  is  then  laid  along  the  injured  side  with  llie 
free  part  of  the  sheet  under  tlie  limli.  The  'perineal 
Ijand'  is  next  [ilaced  in  position,  but  left  slack;  \\\\^ 
consists  of  a  padded  handkerchief,  or  one  covered  Avilh 
gutta-percha,  passing  under  the  piuinamm  and  tied 
through  the  holes  in  the  upper  end  of  the  splint.  Tlie 
foot  should  now  be  fixed  to  the  lower  end  of  tlie  si)lint 
by  passing  a  padded  handkerchief  in  a  figure-of-eiglit 
round  the  ankle  and  foot  tAvisling  the  ends  round 
each  other  in  front  of  the  sole,  and  then  tying  them 
to  the  h(n'ns  of  the  splint ;  the  objection  to  this  plan 
is  t,hat  it  is  apt  to  cause  pressure  on  Ihe  instep  or 
ankli',  and  eausL's  eversioii  of  llie  foot,  as  the  pull 


Treiittiieiit. 


441 


o1jli(|Uc— this  last  might  be  remedied  by  fasteniug  a 
httle  square  of  wood  to  tlie  splint  in  front  of  the  sole 
round  ^vliieli  the  handkerchief  could  be  brought.  To 
avoid  these  defects  the  late  Professor  Spence  used 
[ilasters  applied  to  the  liml)  as  in  the  weight  and  pulley 
method,  and  attached  to  a  square  foot  piece,  and  then 
the  foot  piece  fastened  to  the  horns  of  the  si)lint. 
Thick  pads  are  then  to  be  placed  along  the  side,  and 
'  bird  nest '  pads  applied  over  all  prominent  points,  as 
tlie  hip  and  knee.  Then  bring  the  free  end  of  the 
sheet  round  over  the  limb,  and  fasten  tightly  to  the 
folds  of  sheet  round  the  splint,  by  means  of  long  pins, 
thrust  vertically  across  the  line  of  the  splint.  The 
upper  end  of  the  s]ilint  is  now  to  be  fastened  to  the 
trinik  by  nieaiis  of  a  bi'oad  llannel  bandage,  or  kitchen 
nillcr,  f(il(h'd  once  oi'  twice.     Tlie  fnut  haviim-  been 

o 

ab-eady  secinvd  to  llic  lioms  of  the  splint,  linally  make 
I'.Ktcnsion  by  jiuUinij  on  the  jieritta'al  hand  and  fasteiung 
it  to  tlie  two  holes  in  the  upper  end  of  the  spluit. 
This  is  the  most  important  [lart  of  the  whole  ai)]jaratus; 
by  pnlling  on  tin'  perin;cal  band  tlic  splint  is  forced 
downwai'ds  and  witli  it  the  leg,  as  the  loot  is  Hrmly 
fastened  to  the  splint.  On  the  other  hand,  should  we 
try  to  e.Kt(!nd  liy  tightening  the  handkercliier  or  tapes 
a,t  the  foot,  tlu;  splint  is  forced  u])war(ls,  and  with  it 
the  lower  fragiiHmt  of  the  fennir.  it  is  vei'y  tenqiting, 
indeed,  to  have  a  pull  at  the  handkeirliicf  a,t  the  foot, 
and  as  a  rule  nine;  students  out  of  every  ten  tell  you 
that  this  is  how  tlic  limb  is  to  be  lengthened.  The 
above  is  all  tliat  is  reipiin-d  in  frm^turc  of  the  necks  of 
the  fimiur.  But  in  fractures  of  the  shaft  we  require 
in  addition  jiadded  Godoir  splints  ;  in  IVactiircs  of  the 
"/V"v  and  Inirrr  pai  ls  of  the  sliall  I  he  splints  mnst  lie 
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antero-posterior,  in  fractures  through  the  middle  part 
of  the  bone  tlie  sph'nts  should  he  lateral.  The  splints 
are  fastened  by  slijJ  knots,  which  must  lie  be  tied  over 
tlie  inner  ^ide  on  f runt  of  tlie  thigh  ;  because  if  tied  on 
the  outer  side  they  could  not  be  tightened  or  loosened 
without  undoing  the  whole  apparatus. 

'2.  By  Weight  and  Pulley.— For  this  purpose  we 
require  t^-o  isosceles  triangles  of  strong  sticking  plaster 
with  the  selvage  removed,  each  long  enough  to  reach 
from  the  malleoli  to  below  the  seat  of  the  fracture,  or 
to  the  middle  of  the  thigh  in  fractures  of  the  upper 
part  of  the  femur,  or  in  hip  joint  disease.  Tlie  liases  are 
split  into  three  tails,  and  strong  pieces  of  tape  are  stitched 
to  the  apices.  The  first  thing  to  be  done  is  to  pad  the 
heel  and  the  malleoli  well  and  bandage  the  foot  and 
ankle  by  figures-of-eiglit  in  the  usual  manner,  covering 
the  malleoli  Avell.  jSTow  apply  the  plasters,  bandaging 
the  leg  and  thigh  over  them,  placing  plenty  of  padding 
around  the  l<nee ;  tliis  is  to  be  continued  till  the  base 
of  the  plasters  is  almost  reached,  Avhen  all  or  one  (tlu' 
centre)  of  tlic  tails  must  be  turned  down  over  tin' 
bandage  and  then  the  bandage  continued  uiiwards,  ami 
elownwards  again  as  far  as  may  lie  deemed  necessary. 
The  tapes  at  the  apici's  of  tlie  plasters  are  next  [lassed 
through  buckles  attached  to  the  sides  of  a  scpiarc  piece 
of  -wood,  slightly  broader  than  the  sole  of  the  foot. 
Through  the  hole  in  the  centre  of  this  piece  pass  the 
end  of  the  cord  that  su[)ports  the  weight  and  secure  it 
there  either  by  simply  knotting  it,  or  by  a  little  bar  of 
wood.  The  pole  bearing  the  pulley  is  then  to  be 
fastened  to  the  end  of  the  bed  in  some  way  so  as  lo 
liroject  fr(.im  it  at  an  acute  angle.  Raise  the  lower  end 
iif  the  beil  and  Jilaee  twd  liigh  blocks  \inder  its  feel: 
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tliis  traiisfonus  it  into  an  inclined  jslano,  and  a  part  of 
tlie  weight  of  the  patient's  body  acts  as  the  connter- 
extcnding  force,  and  obviates  the  necessity  for  tlie 
irksome  perinaeal  band.  The  weight  is  now  attached  to 
the  cord,  and  the  cord  placed  over  the  pidley,  and  the 
extension  is  completed.  A  sand  bag  is  to  be  placed  on 
each  side  of  tlie  liml)  to  prevent  eversiou,  and  the  whole 
2)rotected  Ijy  a  M'ire  cage. 

The  sand  bags,  however,  arc  tronblesome,  and  the 
long  splint  is  now  generq,lly  used  instead,  Avith  some 
special  foot-piece  to  prevent  it  from  tilting.  In  every 
case  Professor  Chiexe  uses  a  rJouble  long  splint  for  the 
same  purpose,  with  the  most  satisfactory  residts.  The 
patient  can  absolutely  move  nothing  except  his  head 
and  his  arms;  this  of  course  gives  the  fracture  the  A'ery 
best  possible  chance  to  unite.  Tlie  splints  may  be 
fastened  to  tlie  limb  liy  mdiuar}'  rolliM'  bandages,  or  a 
sheet  may  be  used.  Tlic  b'liib  nnist  ^»^  kept  in  this 
position  bn'  six  or  eight  weeks,  and  after  that  encased 
in  a  starch,  or  plaster  nf  Paris,  bandage.  Tlic  patient 
may  tlicu  br  allnwed  t(i  go  about  ini  crutches,  cither 
with  the  injured  liinli  slung  In  tlie  nei'k,  i>v  else  the 
sole  (jf  llie  SDUiid  I'ui.it  raised  so  that  tlie  injui'ed  linili 
niay  hang  free 

FOR  CHILDREN.-  I.  The  Double  Long  Splint  may  In 

used,  connected  at  the  l)ottoni  by  a  transverse  bar;  this 
is  necessary  because  of  the  restlessness  of  the  patient. 
The  two  splints  sliould  he  wider  npiirt  at  their  lowei' 
ends,  and  not  [laralhd  with  each  otlier,  bir  (he  use  of 
ilic  lied  pan. 

-!.  Eim  ant's  method  of  Vertical  Suspension  nf  the 

bruken  linili.  A  jin.sterior  splint  is  iipplicd  rrniii  I  lie 
heel  In  llif  nale's.  and  shmi  splints  nn  the  sides  and 
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front  of  the  thigh,  strajjping  having  been  iDrevioufcily 
attached  to  the  leg  for  the  i:)urposes  of  extension.  The 
limb  is  tlien  slung  up  to  a  hook  in  the  ceiling,  or  some 
other  convenient  point,  so  as  to  keej)  the  limb  at  right 
angles  to  the  bod3^  By  this  means  the  bandages  are 
kept  clean,  and  the  "weight  of  the  body  acts  as  a  con- 
stant counter-extending  force. 

Maclntyre's  Splint  as  Modified  by  Listen,— 
Although  the  great  majority  of  fractures  of  the  femur 
are  best  treated  in  the  straiglit  position  of  the  limb,  in 
some  rare  casesit  has  been  found  that  the  fragments  could 
only  be  kej^t  in  position  by  flexing  the  leg  and  thigh. 
This  method  is  advised  in  cases  of  transverse  fracture 
immediately  aliove  tlie  condyles,  where  the  upper  end 
of  the  lower  fragment  is  tilted  directly  backwards  by 
the  gastrocnemius,  plantaris,  ami  popliteus  muscles, 
hence,  when  the  leg  is  lixed  up  in  the  extended 
position,  the  knee  joint  is  really  Hexed,  and  the  result 
is  cither  non-union  or  union  in  a  useless  position.  It 
is  for  cases  such  as  this  that  Bryant  recommends 
division  of  the  tendo  Achillis  befnre  putting  the  limb 
up  in  the  straight  position,  in  cases  where  the  double 
inclined  plane  fails  to  remove  tho  deformity.  The 
splint  used  for  this  purpose  is  ^Nfaelntyre's  splint  as 
modified  by  Liston.  I  have  seen  the  splint  twiee  — 
once  in  tlie  lumber  room  of  the  hospital,  and  again  in 
the  examination  room.  Tt  is  from  tlus  latter  fact  tliat 
I  svdijoin  a  short  descrijjtion  of  the  splint  and  its  mode 
of  application.  It  has  also  lieen  used  in  cases  where, 
in  the  straight  position,  the  sharp  end  of  the  how 
threatens  to  come  through  tlic  skin.  In  tliis  splint 
Llie  weiglit  of  the  body  acts  as  the  ciniuter-extending 
[)0\ver.     Till'  splint,  tlien    is  a  double  ini-lined  ]ilane 
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Avitli  a  luovonLle  joint  at  tlie  kneo,  and  a  foot  piece;  the 
foot  piece  is  fixed  in  a  slit,  so  tliat  it  may  be  drawn 
forwards  if  desired,  and  its  angle  to  the  axis  of  the 
splint  can  be  shifted  by  means  of  a  screw.  The  angle 
at  the  knee  can  be  altered  in  like  manner.  At  the 
lower  end  there  is  a  piece  cnt  away,  opposite  the  lieel 
and  tendo  Achillis,  to  prevent  nndne  pressure. 

In  applying  this  splint,  the  first  tiling  to  be  done  is 
to  fasten  a  strip  of  bandage  across  the  space  at  the 
heel  to  prevent  it  falling  too  far  backward  through  the 
gap.  Tiio  splint  must  now  be  very  well  padded,  so 
tliat  tlic  liinl)  may  rest  im  rather  than  in  it;  but  the 
foot-piece  nuist  be  padded  separately.  The  limb  is 
now  laid  on  the  splint,  and  the  foot  fixed  to  the  foot- 
piece  liy  a  handkerchief  passed  behind  the  splint  at  the 
heel,  then,  making  a  figure-of-eight  round  the  ankle 
and  foot,  the  ends  being  fastened  to  a  button  on  the 
sole  of  the  foot-piece.  The  foot-piece  is  then,  to  be 
screwed  to  a  right  angle,  and  the  limb  fastened  to  the 
splint  by  interrupted  circles  of  Ijandage  or  plaster. 
ScrcAv  tlie  knee  into  sucli  a  position  that  the  fractured 
ends  are  in  apposition — in  fracture  at  the  lower  end  of 
tlie  femur  this  will  lie  uearly  a  right  angle,  ("ovei'  np 
the  screw  behind  the  knee  joint,  lest  the  patient 
middle  with  it,  and  swing  the  limb  splint  nnd  all,  or 
else  fasten  the  ]»art  behind  the  lieel  firmly  to  a  block, 
so  as  to  get  the  retjuired  height,  and  also  for  the 
jiurposc  of  steadying  the  splint.  This  splint  is  also 
nseil  bv  some  in  fracture  of  the  Imncs  of  the  Ic". 

TIIK  I'ATi'liJ^.A. 
This  is  merely  a  .sesamoid  hone  developed  in  the 
tendon  of  the  fpia,di'irc]is  extensor.     It  has  one  centre 
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which  appoais  aliout  the  sofoiul  year,  and  is  fully 
ossified  about  puljerty.  It  may  Ije  broken  by  dived 
violence  when  the  knee  is  flexed,  and  the  fracture  may 
then  be  comminuted,  transverse,  vertical,  stellate,  A-c. 
The  usual  cause  of  fracture,  hoAvever,  is  muscular  action, 
as  when  the  patient  slips  backwards,  and,  to  save  him- 
self from  falling,  throws  the  quadriceps  suddenly  into 
action,  when  the  patella  snaps  in  the  same  way  that  a 
stick  is  broken  across  the  knee ;  the  patient  falls  down 
hecanm  the  patella  is  liroken,  it  is  not  the  fall  that 
breaks  it.  The  fracture  resulting  from  muscular  action 
is  always  transverse,  and  in  all  prol^ability  always  into 
the  knee  joint ;  for  this  reason  the  joint  sAvells  up  from 
the  eifusiou  of  blood  into  it,  which,  however,  usually 
subsides  after  a  few  day's  rest.  When  due  to  direct 
violence,  bony  union,  it  is  said,  is  common  enough, 
but  when  due  to  muscular  action,  tlie  fragments  are 
often  widely  separated,  and  the  union  is  usually  by 
fibrous  tissue  only. 

Treatment. — At  first  in  almost  all  cases,  as  there  is 
severe  inflammation  and  great  effusion  into  the  joint, 
rest  in  the  easiest  position,  and  evaporating  lotions  arc 
indicated,  or  removal  of  the  liuid  by  antiseptic  asjjiration. 
AVhatever  method  of  treatment  is  adopted  the  patient 
must  be  semi-recumbent  in  all  cases,  -with  the  foot  raised 
to  relax  the  muscles  that  displace  the  ujiper  fragment — 
the  quadriceps  extensor,  l)ut  esjiecially  that  part  of  it 
formed  of  the  rectus  femoris  ;  after  this  the  fragment 
ma-y  lie  lirought  down  by  sonu>  siiecial  appliance.  As 
the  upjjer  fi'iigmeut  is  alone  displaced,  tlie  special  treat- 
ment should  be  brought  to  bear  on  it  alone  without  ;iny 
circular  constriction  of  the  .joint.  Whatever  plan  lie 
adopted  it:  must  be  kept  uji  for  six  or  eight  weeks  at 
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least,  anil  after  that  the  liiiili  may  bo  oncasod  in  plastcv 
of  I'aris,  or  else  the  patient  must  constantly  wear  a 
posterior  straight  leather  splint,  so  as  to  prevent  the 
joint  from  being  bent  for  at  least  three  months.  Many 
Surgeons  believe  that  the  best  results  are  obtained  by 
cutting  down  on  the  patella  by  a  vertical  incision,  and 
pulling  the  fragments  together  by  wire  or  catgut.  The 
objection  to  this  plan  is  that  it  opens  into  the  knee 
joint. 

1.  By  Posterior  Inclined  Plane.— This  is  a  strai^^ht 
WDoden  splint  with  or  without  a  foot-piece,  with  notches 
or  hooks  opposite  the  knee  joint  to  give  a  fixed  point 
from  which  to  iiuU  on  the  patella.  The  splint  is  well 
padded,  its  lower  end  well  raised,  and  then  tlie  liml) 
]ilaci'd  u](ou  it  and  bandaged  to  it  from  the  foot 
upwards.  AVhen  the  knee  is  reached  take  two  c.r 
tluMic  figures-of-eight  from  the  notches  on  the  side  of 
the  splint  above  and  lielow  the  patella,  gradually 
lUTssing  the  fragmeids  together.  If  there  is  mucii 
swelling  and  eliusion  into  the  joint  do  not  forcibly 
drag  the  In'oken  parts  together,  but  first  wait  till  the 
effusion  has  subsided.  The  thigh  is  then  Ijandaged  to 
tlie  splint,  and  lastly  the  foot  raised  aiul  swung.  It 
will  probably  be  found  more  convenient  to  fi.x;  the  leg 
•and  thigh  to  the  splint  first  and  then  to  use  a  separate 
bandage  at  the  knee  joint,  as  this  can  then  be  tightened 
from  time  to  time  witliont  disturbing  the  rest  of  the 
splint.  The  objeetion  to  this  ])lnn  ih  that  the  vessels 
snpi)lying  tbc  fraetureil  patella  are  compressed  nnd  the 
fragments  Htarv<'(l. 

■-2-  By  Malgaigne's  Hooks.— Two  pairs  of  si  eel  hooks, 
of  wliieli  tlie  pair  next  the  skin  M-ork  in  a  slot  in  the 
"llier  |Kiir,  and   wliieli   can    be  screwed   toe-other  or 
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k)osoncd  bj'  a  scre^v  and  nut  arrangement,  worked  by 
means  of  a  handle.  They  may  be  used  as  Malgaigxe 
him&elf  used  them,  simply  passing  them  through  the 
skin  into  the  broken  fragments,  only  with  strict  anti- 
septic precautions;  or  they  may  be  used  in  the  way 
jiractised  by  the  late  Professor  Spexce.  Two  large 
pieces  of  stout  plaster,  each  seven  inches  long  by  five 
broad,  -with  a  semi-circular  piece  cut  out  of  the  upper 
and  lower  ends  respectively,  are  prepared;  also  a  number 
of  smaller  rectangular  pieces  three  inches  by  two.  Tlie 
posterior  inclined  plane  is  applied  as  before  described, 
and  tlie  leg  and  thigh  bandaged  to  it.  Then  stretch  the 
skin  and  apply  the  long  pieces  of  plaster  so  that  the 
notches  fit  round  the  edges  of  the  patella;  the  smaller 
pieces  are  next  fastened  on  to  the  front  of  these.  The 
points  of  the  hooks  are  then  stuck  into  these  smaller 
pieces  and  screwed  to  the  required  tightness.  In  this 
plan  there  is  no  circular  constriction  of  the  limb;  it  was 
spoken  of  very  highy  by  the  late  Professor  Spexce. 

3.  Manning's  Splint. — This  splint  acts  on  the  upper 
fragment  of  the  fractured  patella  by  elastic,  and  there- 
fore constant  traction,  and  at  the  same  time  avoids 
circular  constriction  of  the  limb,  so  that  the  articular 
arteries  are  not  compressed.  It  consists  of  a  wooden 
back  piece,  a  little  wider  than  the  knee  joint,  and  long 
enough  to  reach  from  the  sole  of  the  foot  to  the  gluteal 
fold,  and  provided  at  the  lower  end  with  a  foot-piece. 
At  the  junction  ftf  the  middle  and  lower  tliirds  is  a 
transverse  obli(pic  slit  one  and  a  half  iuclies  long. 
Strips  of  strong  plaster,  two  inches  broad,  and  long 
enough  to  encircle  the  tliigli,  and  overlap  by  some  inches 
are  attaclied  to  a  calico  bnnd.  Tlie  free  end  of  this 
Iniiid  isi-arrieil  througli  the  sb'l,  and  llie  sti'ips  of  jilastcr 
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tire  open  on  tlie  iijjper  part  of  the  splint.  A  piece  of 
wood  is  attached  to  the  lower  jjart  of  the  splint,  and 
another  ])iecc  of  corresponding  size  is  attached  to  a  loop 
at  the  end  of  the  calico  band,  so  that,  when  drawn  down 
and  the  splint  adjusted,  these  pieces  may  be  five  or  six 
inches  apart. 

The  foot  and  tlie  leg  having  been  previously 
bandaged  as  far  as  the  lower  edge  of  the  patella,  and 
the  splint  padded  so  as  to  leave  the  slit  uncovered, 
the  strapping  is  heated  by  means  of  a  bottle  of  hot 
water,  and,  while  an  assistant  draws  down  the  upper 
fragment  Ijy  grasping  the  muscles  of  the  thigh,  the 
strips  of  plaster  are  carried  firmly  round  the  limb 
from  above  downwards,  extending  from  just  below 
the  gluteal  fold  to  within  three  inches  of  the  upper 
border  of  tlie  patella.  It  being  important  that  the 
band  of  calico  should  be  kept  in  the  middle  line,  the 
upper  part  of  the  thigh  is  then  secured  to  the  splint 
by  a  few  turns  of  a  roller.  Lastly,  elastic  rings  arc 
passed  over  tlic  projecting  ends  of  the  pieces  of  wood, 
on  each  side  of  tlic  .splint,  so  as  to  exercise  sulhcicnt 
traction  on  th(!  muscles  ])ulling  on  tlie  u])per  fragment 
and  approximate  the  fragments.  In  tlie  drawing  given 
in  Eiuch.sp^n's  Simjery,  the  limb  appears  to  be  lying 
Hat;  if  this  is  tlie  case  a  better  jilan,  we  tliink,  would 
be  th(!  usual  [josition  for  fractured  patella — tlie  heel 
raised  some  distance  aliovc  the  level  of  the  buttocks. 

4.  The  plan  adopted  at  the  Middlesex  Hospital  seems 
to  ]jc,  a  good  one.  A  broad  piece  of  plaster  cut  out  at 
one  border  somewhat  liorse-shoe  shaped,  liut  with  the 
ends  of  the  curve  proLjngcd,  is  Lo  the  thigh,  so 

tliat  the  curved  edge  is  level  willi  llic  normal  position 
of  the  patelli,  and  i.,  Hxed  by     IVw  turns  of  a  roller 

2  F 
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bandage.  The  limb  is  now  placeel  on  the  posterior 
inclined  plane,  with  foot-piece,  or  a  Maclntyre's  splint. 
The  lower  fragment  is  fixed  by  means  of  a  pad  of  lint 
and  plaster  bandage.  To  the  ends  of  tliu  i)laster,  tapes 
are  stitched,  Avhich  are  attached  to  indiarubber 
'  accumulators,'  which  are  in  turn  fastened  by  means 
of  strips  of  bandage  to  the  footboard  of  the  .splint. 
The  requisite  amount  of  tension  is  obtained  by  loosen- 
ing or  tightening  these  strips  of  bandage. 

THE  BONES  OF  THE  LEG. 

Like  the  bones  of  the  forearm,  both  these  l.iones  arc 
developed  from  three  centres,  that  f(n-  the  shafts 
appearing  about  the  usual  time.  The  centre  for  the 
head  of  the  tiljia  appears  at  the  time  of  birth,  and  that 
for  the  filnila  about  the  fourtli  year;  buth  join  their 
respective  sliafts  at  twcnty-iive.  The  centres  for  tlic 
loAver  enrls  of  both  appear  during  the  second  year,  and 
join  the  shaft  at  twenty.  It  will  Ijc  noticed,  therefore, 
that,  opposite  to  the  usual  custom,  the  lower  epiphysis 
of  the  fibula  appears  first  and  unites  lirst. 

The  fibula  is  surrounded  by  a  thick  pad  of  muscles 
for. the  greater  j^art  of  its  extent,  its  lower  fourth, 
however,  being  subcutaneous.  The  anterior  border  and 
inner  surface  of  the  tiliia  are  entirely  i?ul)cutaneous, 
hence  any  irregularity  in  outline  r;iu  ln^  readily  de- 
tected, and  for  tlie  same  reason  (he  fraeturc  is  often 
compound,  either  fnan  the  fnrce  that  breaks  the  bone 
in  illv('c)  violence,  or  elsi'  from  a  sharp  fragment  being 
forced  throui'-h  the  .skin  in  iiulirerf  violence.  ,l'-ach  of 
the  bones  may  be  brokeji  seiiarately,  but  usually  both 
are  broken  together.  If  the  tibia  alone  be  broken,  or 
if  the  ttbnki  nloni'  be  broken,  there  is  u.^ually  little 
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liisplacemeiit  because  the  suiintl  bone  acts  as  a  splint  tu 
the  fractured  one.     The  weakest  part  of  the  shaft  of 
the  tibia  is  about  its  lower  third,  and  the  weakest  part 
of  the  shaft  of  the  fibula  is  about  its  upper  fourth,  and 
at  these  points,  therefore,  the  bones  are  most  likely  to 
give  M-ay  in  fracture  from  indirect  violence.    In  dieed 
violence  the  fracture  Avill  be  transverse  and  at  the  point 
struck.    In  tmnsverac  fractures  of  one  bone  there  will 
be  little  displacement,  muscular  action  simply  keeping 
the  fractured  ends  in  apposition;   if,  however,  the 
Iracture  be  oblique  and  both  bones  Ijroken,  the  lower 
fragment  is  drawji  upwards  and  backwards  hy  tlic 
muscles   of   the   calf    (gastrocnemius,   plantaris,  and 
soleus),  and  this  is  more  marked  if  tlie  fracture  be 
situated  at  the  lower  part  of  the  shafts  of  the  tibia 
and  fibula  (Fig.  ?,:,)■  wlulo  tlio  upper  fragment  is  tilted 
forwai-ds  l)y  till'  Inidn  palelhr         tendon  of  insertion 
"f  tlic  viuadi-iceps  extensor  ciiu'is— rectus,  the  two  vasti 
.'iiid  (;mreus)— and  ruta,ted  inwards  by  tlie  sartorius, 
gracdis,  and  semi-tendinosus,  and  this  displacement  of 
tlie  upifer  fragment  is  more  evident  if  tlie  fracture  be 
at  the   uppei'  part    of  the   sliaft  of  tlie  tibia.  All 
iractures  nf  the  liones  of  tlie  leg  occur  with  extreme 
rarity  in  infancy  and  childhood. 

Tibia  Alone.--TJiis  is  usually  the  result  of  direct 
violcm-e,  as  a  kirk  or  a  blow.  Tn  traiisvi'rsc  fracture, 
^vllcll  till'  liiuila,  is  inLa,ct,  (he  fractiirr  may  be  missed 
unless  great  care  bi;  exc'i'cised,  as  there  is  no  displace- 
ment and  the  patient  may  be  able  to  walk  wonderfully 
^•''11.  Kilt  |,||,.  (.xisteiice  of  a,  Ifialrr  x);,,!  al,  I  he  seat 
of  Ihe  cnM^k,  and  the  fart  tiiat  linn  uidierri  pressure 
on  tlic  bone  above  and  lielow  tlu.  j.oini,  will  [irobably 
produce  a  yielding  and  crepitus,  and  rertainly  cau.se 
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pain  tit  the  scat  of  tlic  fracture,  .sliould  prevent  auy 
mistake  in  tlie  diagnosis. 

Fig.  35. 
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Fibula  Alone. — This  bone  may  Le  broken  either  by 
direct  or  indirect  violence.  The  usual  seat  is  from  two 
to  live  inches  above  the  malleolus,  especially  if  caused 
liy  indirect  violence.  It  may  be  caused  by  a  twist  of 
the  foot  either  outwards  or  inwards,  and  is  then  very 
often  associated  with  2:)artial  or  comjilete  dislocation  of 
the  ankle  joint:  but  in  that  due  to  inversion  of  the 
foot  there  is  often  no  displacement  at  all.  If  due  to 
eversion,  the  broken  ends  of  the  fibula  are  driven 
inwards  towards  the  tibia  (see  Dislocations  of  the  Ankle 
— '  Pott's  Fracture  ').  There  is  also  a  fracture  of  the 
fibula  occasionally  met  with  through,  or  .just  aliove  the 
m.alleolus,  caused  by  direct  violence,  Avhere  there  is  also 
an  absence  of  disjilacement.  Here,  again,  in  diagnosing 
such  fractures,  the  great  guides  must  be  the  existence 
of  a  tender  spot,  sharply  defined  (differing  therefore  from 
a  bruise  or  sprain,  though  both  may  be  present),  and 
tlic  indirect  method  of  pressure  api)lied  to  the  upper 
[lart  of  the  fibula,  pressing  it  towards  the  tibia,  when 
pain  will  l,e  caused  at  the  fractured  .spot.  If  it  be 
merely  a  bruise  there  will  be  no  pain  as  thus  tested. 

Both  Bones. — This  fracture  may  l)e  caused  by  direct 
violence,  as  kicks,  Tilow.s,  wheels  passing  over,  e^'c, 
when  the  honos  give  at  the  ])oint  struck  ;  nr  indirect 
violence,  sudi  as  jumping  fr^m  a,  h(>ight,  severe  twists, 
A-n.,  when  tlie  l)ones  yield  at  their  weakest  parts.  The 
limb  is  usually  everted  IVnm  tlie  weight  of  tlic  liml), 
IVfim  the  force  lirraking  the  liones,  and  proliably  also 
Iroiii  muscular  action. 

Treatment.— In  cases  of  fracture  of  Ihc  shaft  of  a 
single  bone,  with  little  or  no  displacement,  any  simple 
ai)paratus  will  lie  suliieieul,  .sucli  as  ('line's  side  splints 
F'T  the  first  few  days,  till  the  swelling  has  subsided, 
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when  the  limb  ma}'  be  encased  in  a  starched  bandage, 
tlie  Bavarian  plaster  splint.  Croft's  dressing,  or  it  may 
be  treated  by  the  '  Edinburgh  box  splint '  (Spence's), 
to  be  afterwards  described.  The  chief  objection  to  all 
immovable  dressings  is  that  the  fracture  cannot  lie 
examined  from  time  to  time  to  correct  any  possible 
error  of  position.  "When  both  bones  are  fractured,  or, 
indeed,  in  any  form  of  fracture,  the  most  convenient 
splint  to  use,  and  one  by  which  perfect  apposition  can 
be  secured,  is  that  known  as- — 

The  '  Edinburgh  Box  Splint.' — This  consists  (1)  of 
two  narrow  pieces  of  board  long  enough  to  reach  from 
the  knee  to  a  few  inches  beyond  the  sole,  so  that  ■\\'hen 
applied  they  should  command  both  knee  and  ankle 
joints.  (2)  A  sheet  folded  to  a  little  less  in  length 
than  the  length  of  the  splints.  (.3)  Two  small  towels 
to  form  pads  for  the  front  of  the  limb. 

In  applying  this  apparatus  roll  up  the  splints  from 
different  sides  in  the  sheet  till  there  is  just  enough 
room  left  for  the  leg.  We  have  thus  a  '  liox,'  the  sides 
of  which  are  formed  by  the  splints  covered  with  the 
sheet,  the  posterior  part  of  the  box  simply  consisting  of 
several  layers  of  the  folded  sheet.  If  desired  this  may 
bo  rendered  rigid  by  introducing  a  strip  of  pasteboard 
between  the  layers  of  the  sheet.  Xow  bend  the  kne(\ 
and  lay  the  leg  in  the  box  thus  made,  taking  care  to 
pad  the  prominences  about  the  knee  and  the  mallec^li 
well.  If  preferred,  the  leg  may  be  laid  cm  the  middle  of 
the  sheet  in  the  first  instance,  and  the  .splints  rolled  nji 
from  either  side;  this  will  oliviate  the  necessity  of  lift- 
ing tlie  leg  al'terAvards.  The  foot  is  then  to  be  fastened 
by  a,  few  tiu'ns  of  a  lignrc-of-eight  round  the  ankle  and 
.splint;  Ihen  lay  the  towel  pads  on  the  front,  so  as  to 
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overlap  at  tlie  fractured  part,  after  wliich  secure  tlie 
splint  to  the  leg  hy  slip  knots.  I!y  this  plan  the 
fractured  point  can  he  examined  very  easily  without 
disturbing  the  rest  of  the  splint,  which  could  not  l)e 
done  were  an  ordinary  roller  l)andage  used.  The  limb 
is  now  to  be  laid  on  a  conple  of  pillo^vs,  or  swung,  with 
the  knee  consideiahly  bent,  to  relax  the  muscles  of  the 
calf.  The  fractnre  can  be  examined  from  time  to  time 
without  disturbing  the  limb.  The  most  important 
points  to  he  kept  in  mind  are  (1)  to  keep  the  foot  at 
right  angles  to  tlie  h^g  ;  (2)  to  guard  specially  against 
any  eversion  of  the  foot,  a  little  inversion  is  not  so 
oljjectionable,  althongh  this  too  is  to  be  avoided.  Both 
these  conditions  can  be  readily  carried  out  hy  using  the 
'box  splint.'  To  keep  the  foot  at  right  angles  a  figure- 
of-eight  of  elastic,  or  ordinary  domet  bandage,  is  passed 
round  the  foot  and  fastened  to  the  sides  of  the  box. 
To  .judge  whether  the  foot  is  properly  placed  as  regards 
eversion  and  inversion,  it  should  be  noted  that  when 
the  fofit  is  in  tlie  ]iroper  position  ilie  ball  of  Hie  (jreni 
fop,  tlie  i.vteriiul  mallctil ii^,  and  tlie  inner  edrje  nf  fhr 
patdla  are  all  in  one  rertlral  plane,  ilven  in  liealth, 
liowcver,  tliere  is  a  slight  tendency  to  inversion  of  the 
foot.  Ill  r.iethods  of  treating  these  fractures  m'Ikm'c  the 
knee  joint  is  flexed,  and  the  leg  laid  on  its  outer  side 
on  a  pillow,  it  is  impossible,  to  judge  of  the  eversion 
and  inversion  ;  lience  (lie  usual  result  is  that  the 
patient  rises  witli  tlie  foot  very  iiiucb  everted,  and,  to 
that  extent,  a  (•ri|)ple(l  f(j(,t.  A  eondition  woV  only 
bad  at  tlie  time,  but  is  b'kely  to  induce  disagreealile, 
secondary  eon.seipieiices,  ejj.^  Hat  foot.  In  cnses  where 
tbi'  fracture  is  very  oliii(|uc,  and  accompanied  with 
iiiucli  sliorteiiiiio',  il  niaij  lie  necessary  to  employ  tbc 
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weight  and  pulley.  In  these  cases  there  may  not  be 
sufficient  room  to  apply  the  extension  plasters,  but  a 
.short  elastic  sock,  laced  to  the  foot  should  be  used,  with 
side  straps  to  fasten  to  the  buckles  on  the  square  of 
wood  to  which  the  cord  is  attached.  The  '  box  splint ' 
may  be  used  in  almost  every  case  of  fracture  of  the  bones 
of  the  leg,  even  for  fracture  low  down  where  the  chief 
difficulties  are,  the  eversion  of  the  foot  and  the  drawing 
back  of  the  heel  (Fig.  35),  although  special  splints  have 
been  devised  for  both  these  displacements  —  Dupuy- 
tren's  splint  for  the  eversion,  e.g.,  in  '  Pott's  fracture  ; ' 
and  the  'stirrup  splint'  (Syme),  for  the  falling  back  of 
the  heel. 

Dupuytren's  Splint.  —  This  may  occasionally  bo 
useful,  although  I  have  never  seen  it  used  in  'Pott'.s,' 
or  any  other  fracture.  It  is  a  most  troublesome  splint 
to  applj'  properlj',  and  equally  difficult  to  keep  in 
projier  position  when  it  is  applied,  as  it  always  tends 
to  shift ;  if  it  is  to  lie  used  the  limb  should  be  laid  on 
a  pillow  and  not  swung.  Further,  the  same  objection 
may  be  urged  against  it  as  against  the  special  splints 
used  for  CoUes's  fracture ;  it  causes  excessive  inversion, 
thus  displacing  the  foot  as  far  in  the  opposite  direc- 
tion as  the  injury  did  in  the  other. 

It  consists  (1)  of  a  tri-furcated  wooden  splinl,  witli 
two  holes  at  its  upper  end,  long  enough  to  reach  from 
the  head  of  the  tibia  to  four  or  five  inches  beyond  Ihc 
sole.     (2)  A  pad  of  towel  or  sheet  the  widtli  of  tlie  f 
splint,  and  doubled  on  itself  at  its  lower  end. 

Fasten  the  split  ends  of  a  roller  bandage  Ihrougli 
the  holes  at  its  upper  end,  as  this  will  steady 
the  sjilint  and  ])revent  it  from  lieing  forced  upwards. 
Ap])ly  the  ]iad  over  the  splint,  so  that  the  doubled  end 
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of  the  towel  may  be  over  the  internal  malleolus,  forming 
a  soft  fulcrum  round  which  the  foot  is  to  be  inverted; 
fasten  it  to  the  splint  by  slip  knots.  As  the  object  is 
to  invert  the  foot  and  throw  the  broken  ends  of  the 
fibula  outwards,  the  splint  thus  prepared  is  applied 
along  the  inner  side  of  the  limb  on  the  same  lie  as  the 
bones  of  the  leg,  and  secured  firmly  to  the  head  and 
upper  part  of  the  tibia,  but  not  carrying  the  bandage 
above  the  knee  joint.  The  knee  must  be  bent  so  as  to 
relax  the  muscles  of  the  calf  which  pull  back  the  heel 
and  point  the  toes;  the  foot  is  then  brought  to  right 
angles  and  inverted.  At  the  lower  part  of  the  leg,  the 
bandage  securing  the  splint  to  the  leg  and  invertijig 
the  foot,  nmst  not  go  aliove  the  external  malleolus, 
otherwise  it  will  press  the  liroken  ends  of  the  filjula 
towards  the  tibia.  The  foot  is  then  to  be  inverted  to 
the  desired  extent  Ijy  means  of  a  few  properly  applied 
figure-of-eight  turns  of  a  bandage;  the  figures-of-eight 
must  be  led  round  the  inner  side  and  across  the  dorsum 
of  the  foot,  and  then  inwards  across  the  sole,  and  secured 
round  the  prongs  of  the  s])lint.  Lastly,  the  knee 
being  well  flexed,  as  already  indicated,  the  limb  should 
1)6  laid  on  its  inner  side  on  a  pillow,  and  secured 
thereto  by  strijis  of  bandage. 

The  'Stirrup  Splint'  (Svme). — This  is  a  wooden 
s])lint  with  one  end  like  a  horse  shoe,  and  twfi  holes 
through  the  up]ier  end.  A  sheet-  or  large  tnwel  is  also 
rnf(uired,  rolled  u]i  froni  each  side  towards  the  middle, 
Fonning  a  pad  very  thick  at  each  side  Imt  less  so  in 
the  middle,  so  that  when  applied  along  the  front  of  the 
.sharp  edge  of  tibia,  tlie  splint  may  rest  on  the  rolled 
lip  tliifk  |)arts  of  the  pad,  in  tliis  way  fulfilling  two 
purposes,  first  st,eadying  tlu'  splint,  and  secondly  ])r(i- 
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tecting  the  sliarp  edge  of  bone  from  pressure.  This 
pad  is  also  doubled  on  itself  at  one  end.  The  sj^lint 
was  formerly  used  to  prevent  retraction  of  the  heel  in 
fracture  of  both  bones  of  the  leg  low  down;  it  may 
also  be  used  at  the  same  time  to  overcome  excessi^-e 
inversion  or  eversion.  Like  the  last  splint  it  is  most 
difficult  to  fasten  on  and  keep  in  position. 

Fasten  the  pad  on  the  splint  by  slip  knots,  so  that 
the  doubled  end  is  level  Avith  the  middle  of  the  arch  of 
the  horse  shoe.  Lay  the  splint  along  th(^  front  of  tlie 
tibia  with  the  prongs  on  either  side  of  the  foot.  Then 
a  handkerchief,  or  bandage,  is  placed  l)ehind  the  tip  of 
the  heel,  neither  above  nor  below  that  point — if  brought 
in  front  of  the  sole  it  would  juish  the  heel  backwards, 
and  if  ajjplied  higher  up  it  would  simjoly  cause  greater 
disjjlacement.  It  is  then  carried  round  the  shoulders 
of  the  prongs,  there  crossed,  and  the  figure-of-eight 
completed  round  splint  and  ankle.  The  object  is  simply 
to  lift  up  the  heel.  Lastlj^,  the  upper  end  of  the  splint 
is  fastened  to  the  leg  by  a  turn  of  bandage  passed  through 
the  two  holes  there,  so  that  the  splint  may  not  slijj;  and 
a  strip  of  bandage  is  passed  from  one  horn  of  the  splint 
to  the  other  in  front  of  the  foot.  j 

But  as  I  said  before,  a  properly  applied  '  box  splint " 
is  all  that  is  rerpiired  in  almost  every  case,  whether 
there  be  marked  eversion  or  not,  with  or  without  dis- 
placement of  the  heel  liackwards. 

Loth  bones  of  the  leg  require  about  eight  Aveeks  to  i 
unite  firmly;  the  tibia  alone  requires  seven,  and  the 
fibula  alone  six. 
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CHAPTER  XXV. 
EXCISION  OF  BONES. 

Till-:  UPPER  J  AAV. 

Tlic  iiiipov  jaw  articulates  witli  nine  bnnes — tlip 
frontal,  tho  etlimoiil,  tli(?  nasal,  tlio  malar,  the  lachrv- 
nial,  tlio  inferior  tnrljinated,  the  palate,  the  vomer,  and 
lastly  witli  its  fellow  of  the  opposite  side.  In  the 
case  of  malignant  disease,  the  bone  mnst  only  be 
removed,  pro\'ided  the  Surgeon  convinces  himself  that 
he  can  remove  all  the  diseased  tissue,  and,  at  tho  same 
time  cut  -wide  of  the  disease.  Tn  examining  tumours 
of  the  upper  jaw,  l(jok  at  it  frrmi  four  ])oints  of  view — 
(I)  From  the  face  ;  (2)  from  the  nrbit  ;  {?^)  from  the 
nose;  and  (4)  from  the  mouth  and  pharynx.  Should 
it  implicate  the  basi-sphonoid  it  will  be  better  to  leave 
it  alnne.  As  in  all  (liberations  about  the  moutb, 
hreniorrhagc  is  on(i  of  the  chief  dilficulties  and  dangers, 
not  merely  from  the  actual  less  of  blood,  but  from  the 
danger  of  asphyxia  from  the  l)lood  passing  into  tln' 
pliarynx  ;  aiiotlior  very  serious  dangei',  slmuld  it  reach 
tlie  lungs,  is  that  it  is  apt,  at  a,  later  period,  to  set  up 
a  suppurative  form  of  puciinionia,  ('  inti-rlobular  Sujipur- 
ativc  T'neumouia, '  IIki.i,,  \Vvi,in),  probably  from  the 
coagulateil  lilood  bcroiuinn'  si'ptir  and  piilrifying  in  the 
vcsieli's.  ()nr  plan  to  obviate  these  risks  is  to  keep 
the  soiiree  ,,f  |,|,,.  ]i|ood-  lower  Lha.n  tln^  opening  of  the 
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larynx,  by  allowing  the  patient's  liead  to  hang  over 
the  end  of  the  table  and  sponging  out  the  accum- 
ulated blood  from  time  to  time  (Annaxdale)  ;  or 
Trendelenburg's  '  trachea-tampoou '  may  be  used,  or 
some  modification  of  it,  or  as  MacEwen  suggests  one 
may  pass  a  rigid  tulae  through  the  glottis,'"after  which 
the  entire  pharynx  is  tightly  iiUed  witli  a  sponge; 
or,  a  still  simpler  and  more  efficient  plan,  adopted  by 
Professor  Chiene,  in  cases  demanding  such  severe 
measures — a  preliminary  tracheotomy  is  performed, 
and  the  pharynx  filled  Avitli  a  sponge  and  a  tube, 
passing  from  the  end  of  an  ordinary  funnel,  is  inserted 
into  the  inner  part  of  the  tracheotomy  tube,  and  through 
this  tlie  patient  inhales  the  cliloroform :  over  the  moutli 
of  the  funnel  a  fold  of  doraet  bandage  is  stretched,  and 
on  this  the  chloroform  is  dropped  as  required. 

Instruments  required.  —  Tlie  usual  instruments  re- 
quired in  all  major  operations,  and  tooth  forceps  ;  a 
narrow  saw  witii  a  moval^le  Ijack  and  a  large  liandlo  ; 
bone  forceps;  lion  forceps;  gouges;  hair  lip  needle,  or 
silver  wire  suture;  retractors;  chisel  and  mallet  at  liand 
lest  they  be  required  ;  wire  nippers  ;  and  perchloride  of 
iron,  or  the  actual  cautery  for  tlie  haemorrhage;  solution 
of  zinc  chloride,  to  touch  up  doulitful  parts  afterwards; 
and  lastly,  some  of  the  special  means  for  tlie  manage- 
ment of  tlie  ha?morrliage,  and  the  administration  of 
chloroform.  The  Surgeon  stands  on  tlie  same  side  as 
the  bone  to  be  removed  in  the  first  instance,  but  during 
the  sawing  of  the  bony  points  he  will  probably  find  it 
most  convenient  to  stand  nhmys^  on  the  right  side.  The 
usual  number  of  assistants  may  be  made  use  of,  and 
their  (bitics  require  no  special  mention.  (1)  Place  the 
patient  in  a  semi-recumbent  position,  shave  the  parts  if 
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iR'ccsyary,  compress  tlie  facial  artery  as  it  passes  over 
tlic  lower  jaw;  extract  the  central  incisor  tooth  of  the 
diseased  side,  and  then  make  the  incision,  (a)  LiduiCs 
(Fi<4'.  3G).  Enter  tlic  knife  opposite  the  external  angular 
process  of  the  frontal  hone,  {i.e.,  a  little  ahove  the 


Fig.  36. 


\ 

LisTONS  Excision  o   the  Upper  Jaw. 

A.  Pofiition  ;\Md  rlircot.ioii  oT  Uio  arlditional  iiiuistoii  when 
t.lic  innlar  Ijoiic  is  to  be  rcniovcd  :is  well. 

zyj^'oma,)  and.  (-irry  it  in  a  .semi-circular  miunier  down- 
wards and  furwards  tn  tlie  angle  "1'  the  inuuth.  Another 
iiici.=ion  is  then  made  From  tlic  nasal  proccs,--  nf  the 
siqierior  niaxill.iry  hniie  duw  ii   the  .,ido,  of  I  lie  iiii:,c, 
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round  tlie  ala,  and  tliruugh  the  centre  of  the  upper  lip 
into  the  mouth;  this  flap  is  then  dissected  upAvards 
and  inwards.  This  is  the  most  eonvenient  incisioii 
Avhen  the  tumour  is  of  large  size,  (h)  Bij  External  Fkq) 
(Fig.  37,  1).  Cut  horizontally  from  the  outer  to  the  inner 


Fig.  37. 


Excision  of  the  Jaws. 

1.  Excision  111'  upiier  jaw  by  external  tliiji.  i  Line  lor 
excision  of  llie  lower  jaw. 


eanthus  of  tlie  cyu,  tlieu  straiglit  down  to  the  ala  of 
the  nose,  round  it  and  througli  the  centre  of  the  upper 
lip  into  the  mouth;  this  flap  is  then  dissected  down- 
wards nnd   outwards.     Tlir  grout  ;Klvnnt;igo  <if  this 
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incision  is  tliat  tlie  arteriey  and  nerves  of  tlie  face  are 
cut  close  to  their  terminations,  and  not  through  their 
larger  brandies,  as  they  are  more  likel}^  to  be  by  Liston's 
method.  (2)  Having  divided  the  mucous  membrane 
and  dissected  tlie  flap  oft'  tire  jaAV,  separate  the  soft  parts 
from  the  floor  of  the  orbit,  including  the  periosteum, 
and  should  the  case  admit  of  it,  the  orljital  plate  of  tlie 
superior  maxilla  as  well,  using  a  thin  copper  spatula  to 
protect  them  and  the  globe  of  the  eye.  Before  going 
any  further  it  will  lie  well  to  tie  all  the  bleeding 
vessels,  such  as  the  coronary,  after  which  (3)  divide 
the  bony  points. 

There  are  four  bony  attachments  to  divide;  the 
following  order,  I  thinlc,  will  Ije  found  convenient:— 
(1)  The  malar  attaclimcnt ;  tliis  is  first  to  be  deeply 
notched  witli  the  saw  parallel  witli,  ami  immediately 
in  fi'ont  111'  till,  massctei'  iiiiiscle,  passing  intd  the 
spheiio-maxillary  lissure.  (2)  'I'lic  palati'  attachmeiit; 
tlie  saw  is  passed  intn  the  nostril,  and  the  hard  palate 
and  tlie  alveolus  divided.  The  saw  should  be  kept 
parallel  in  the  nostril,  as  there  is  but  little  danger  of 
injnring  the  .soft  palate,  as  it  liangs  down  jierpcndicu- 
larly  from  the  end  (if  the  hard  palate.  It  is  useless  to 
attempt  to  dissect  olF  the  soft  ti.ssues  I'rom  the  hard 
palate  (Heath).  {'X)  The;  nasal  process  of  tlic  snix'ri.ir 
ranxilla:  the  bone  i'on-eps  aloiK'  is  nsually  snllieient  Inr 
this  purpose,  ., lie,  blade  being  placed  in  the  orlnt,  the 
otlier  ill  111,,  ^vit,].  III,,  ii^i  ,,^,,,,1  11^,^.,  (1^^, 

part  i-,  be  lefi.  If  invfrnvd,  this  pn.eess  may  first  be 
notche.l  with  III,.  .;,w  like  the  ,,Mier  I Wn!  Some 
Snrgeoii,-^  .livide  IIk'sc  puinis  vvil  h  I  he  saw  in  the 
following  order:— palate,  nasal,  malar,  and  tlieii  com- 
pl.'te  the  division  wilh  the  bon..  forceps  in  the  reverse 
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order.  The  forceps  is  iioav  used  to  completely  dividi; 
the  malar  attachment,  and,  lastly,  the  palate  process 
and  alveolus;  ui  dividing  this  last  part  the  forceps  can 
also  be  used  as  lever  to  prise  the  bone  from  its  bed, 
thus  preparing  the  way  for  the  next  part  of  the  opera- 
tion. (4)  Everything  being  now  ready  for  the  gush  of 
blood  likely  to  follow  removal  of  the  bone,  and  the 
patient  brought  fully  under  the  influence  of  the  anaes- 
thetic, and  the  soft  palate  separated  from  the  hard  by 
a  transverse  incision,  the  jaAV  is  firmly  grasped  with  the 
hon  forceps,  and  with  a  firm  wrench  downwards  and 
outwards  the  bone  is  torn  from  its  posterior  attachments. 
As  the  l3one  is  wrenched  out  any  soft  tissues  must  be 
divided  with  the  fingers  or  bistoury,  such  as  the  origin 
of  the  temporal  muscle  in  the  zygomatic  fossa,  and  the 
infra-orbital  nerve,  &c.  When  the  bone  is  removed 
there  is  great  lisemorrhage,  and  the  cavity  must  be  at 
once  packed  with  a  dry  antiseptic  sponge,  or  strips  of 
lint  till  the  vessels  (which  are  mostly  of  small  size) 
have  had  a  little  time  to  close  themselves  by  retraction 
and  contraction.  After  this  the  packing  is  removed 
and  the  vessels  tied,  and  some  strips  of  lint,  dipped  in 
zinc  chloride  or  Iodoform,  introduced  to  support  tlie 
cheek  flap,  and  which  must  be  left  in  for  two  or  tlirce 
days.  Iodoform,  or  a  solution  of  chloride  of  zinc,  is  the 
most  effective  antiseptic  to  use,  and  afterwards  con- 
tinuous irrigation  with  some  warm  antiseptic,  e.g., 
Eoracic  acid.  The  incision  must  lie  very  neatly  and 
carefully  stitched  up  with  horsehair  sutures;  these  may 
l,c  used  tlmjughout  and  will  be  found  very  ellicieiit, 
but  when  the  lip  is  readied  another  plan  may  be 
,dopt.>a-a  luur  lip  needle  passed  deeply  througli  tin- 
tissue,,  of  the  hp  lo  act  as  a,  splint,  or  a  deei>  silver  .-ulmv 
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may  Ijt;  used  for  the  sfime  purpose.    Before  putting  in 
tlio  needle  or  silver  wire,  however,  a  sillc  suture  slioukl 
lie  passed   through  the  auucous  nieuibrane,  but  left 
untied;  after  this  horse  hair  sutures  are  passed  and 
tied  to  hold  the  skin  edge  in  apposition,  then  the  silver 
one  is  tightened,  and,  lastly,  the  silk  suture  through  the 
niucdus  membrane  is  tied.    In  tliis  way  neat  apposi- 
tion  of  the  cut  edge  is  insured.    If  tlie  hair  lip  needle 
is  used  its  point  must  he  cut  oti'  with  the  wire  nijDpers. 
-Mr  I!kll  advises  that  .in  making  the  incision  through 
tlic  skin  we  should  make  plenty  of  corners  and  not 
rounded  curves,  as  the  corners  act  as  guides  and  enable 
us  to  stitch  like  parts  to  like,  Avhereas,  in  curves,  it  is 
nften  dihicult  to  tell  exactly  the  corresponding  parts  of 
the  two  sides. 

Should  it  Ijc  necessary  to  remove  the  malar  bone, 
then  from  the  end  of  the  upper  incision  carry  anotlier 
cut,  one  inch  in  length,  along  the  zygoma  (Fig.  36,  A.). 
In  this  case  also  it  will  ho  necessary  to  dividc°thc  zygo- 
ma,iir  pr,K;,;ss,and  the  external  orliital  angle  of  the  fronlal 
l"inc  into  tlic  spiicno-maxillary  (j.ssure  by  first  using  a 
small  saw,  and  tben  completing  the  division  with  the 
1-"^  fnrccps.  It  is  l„.ttcr,  if  possiljk;,  however,  to 
preserve  the  malar  hone,  as  this  heaves  the  prominence 
of  tin;  check. 

Chief  Parts  Cut  Through.--(l)  ,si,-!„  mul  faxHa, 
part  of  orbicularis  palpehraruin,  oihicularis  oiis,  tejnp,M'al 
fascia,  part  of  masseter  and  temporal  muscles,  zygo- 
niatici,  huccinatoi',  and  oLlier  muscles  n[  expression, 
nasal  duct,  levator  labii  superioris  et  ahe  nasi,  com- 
pressor naris,  ,lcpress(,r  ahe  nasi,  .,rl,icularis  oris;  nnicous 
'"'■'"'^'■anc  of  the  lip.  (■>)  N.rn>.,  chiefly  branches 
"t  facial  and  branches  (,f  secnd  divisinn  ,,['  the  fifth 
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that  appear  on  the  faee,      well  as  the  infratroehlear, 
and  in  the  end  the  trunk  of  the  second  division  of 
the  fifth  itself.     (3)  The  various  hony  i^oinU  already 
mentioned.     In  tearing  the  bone  from  its  posterior 
attaclinients  the  vertical  plate  of  the  palate  hone, 
pterygoid  fossa  and  internal  pterygoid  muscle  are 
usually  torn  away  as  well.     (4)  Arferies,  (a)  Branches 
of  the  temporal,  i.  orbital;  ii.  middle  temporal;  iii. 
transverse  facial,    (b)  Facial  near  tbe  angle  of  the  jaw 
and  several  of  its  branches,  viz: — i.  Superior  coronary;  j 
ii.  lateral  nasal;  iii.  angular.     ('■)  Termination  of  in-  I 
ternal  maxillary  artery,  probably,  and  certainly  many 
of  its  branches — i.  Buccal;  ii.  posterior  dental;  iii.  infra- 
orbital; iv.  descending  palatine;  v.  spheno-palatine. 
(5)  Corresponding  veins. 

THE  LOWER  JAW  (One-half). 
The  same  principles  must  guide  as  in  the  last 
operation.  If  the  tumour  be  a  simple  one  then  keeji 
close  to  it  during  tbe  operation  ;  but  if,  on  the  other 
hand,  it  is  malignant,  cut  wide  of  it.  The  instru- 
ments required  are  the  same  as  in  the  previous 
operation ;  in  cases  where  a  part  only  of  the  lione 
is  removed,  a  match,  or  some  similar  piece  of  wood, 
partially  sharpened,  should  always  be  at  hand  to  ]ilug 
the  foramen  in  the  bone,  where  the  inferior  dcntiil 
artery  lies,  in  order  to  stop  the  l)leeding.  The  i 
Surgeon  stands  on  the  riglit  side.  (1)  Place  the 
patient  in  a  recumbent  position,  with  tlie  shoulders 
slightly  raised,  shave  the  part  if  necessary,  extract  an 
incisor  tooth,  fix  the  point  of  the  tongue,  and  make  the 
incision  (Fig.  37,  2).    B.eg''^  ^'''^  immediately 

behind  the  articulation  of  Ihe  lower  jaw,  but  in  front 
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of  tho  ioiiipnral  artory,  nnrl  carry  it  dooiily  down  tn  tho 
lione  along  tlie  ascGiiding  ramus  of  the  jaw,  and  then 
forwards  under  the  horizontal  ramus,  so  that  the  result- 
ing scar  may  be  hidden,  till  ojiposite  the  point  where  the 
hone  is  to  be  divided,  and  then  cany  it  upAvards  towards, 
ljut  do  not  di^-ide  the  lip;  but  the  lip  may  be  divided 
completely,  as  it  really  does  not  matter  since  it  unites 
readily  enough,  and  the  saving  of  it  jnight  embarrass 
the  operator.     In  the  case  of  a  shnplc  tumour  of 
limited  extent,  or  in  the  case  of  a  female,  an  attempt 
may  ])e  made  to  do  the  whole  operation  by  an  incision 
under  the  jaw.     Secure  the  facial  artery  before,  or  as 
soon  as  divided,  by  a  catch  forceps  (Welt.s's),  and  at 
once  tie  it.    (2)  Dissect  this  flap  upwards  and  inwards 
to  expose  the  bone  and  clear  the  inner  side  of  the  jaw 
from  ('ontiguous  .structures,  using  a  narrow  bistoury 
and  keeping  its  edge  clo.se  to  the  bone.    (:'.)  Saw 
through  the  jaw  partially,  close  to  the  .symphyses,  and 
complete  the  division  with  tho  bone  pliers.    (4)  Depress 
the  divided  ramus  witli  the  left  hand,  or  lion  forceps,  till 
the  insertion  of  the  temporal  muscle  into  the  coronoid 
process  is  seen,  aiul  then  divide  it  at  its  insertion.  If 
this  is  impo.ssible  then  snip  off  the  coronoid  j.rocess  in 
thf  mean  time,  and  remove  it  afterwards  if  necessary. 
(•')  Turn  the  jaw  outwards  a  little,  still  de])re.ssing  i't, 
t"  make  the  external  ligamrmts  .,f  U,,.  joini,  t.mse,"  nd' 
^'p'm  the  jnint  fnm  ll^rfmul,  and  keep  tli,-  edge  of  the 
kinfi.  fjusr.  (0  the  bone  lo  avoid  wounding  tlHrintornal 
niaxdhiry;  in  dejuvssing  the  ja,\v  it  must  not  be  rotateil 
l''st  the  artery  in  this  way  be  stretrlird  rcund  llir  ncrk 
of  the  bone  and  be  torn  or  divided.     (G)  ])ivide  the 
insertions  r,f  the  internal,  and  th..  exl,.rnal  j^terycmids  • 
Pvert  (hr.  bone,  and  carofnlly  sei.arale  all  the  soff  parts 
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from  its  iimer  surface,  taking  care  not  to  injure  the 
submaxillary  gland  or  lingual  nerve,  and  remove  it. 
Secure  the  bleeding  points,  and  close  the  incision,  and 
drain  from  the  lower  and  posterior  angle.  Nuie. — In 
making  the  incision  it  is  better  not  to  carry  it  too  far 
up  behind  the  ascendhig  ramus  (if  the  jaw  can  be 
disarticulated  Avithout  doing  so)  lest  the  trunk  of  the 
facial  irerve  be  severed,  and  the  various  facial  muscles 
lie  therefore  paralysed  (the  portio  dura  {farial)  being 
the  motor  nerve  of  tlie  face),  hut  only  curve  it  slightly 
over  the  angle  of  the  jaw,  and  dissect  up  lieneatli  this 
flap  close  to  the  hone.  If,  however,  the  nerve  must 
be  divided,  its  main  branches  should  be  sutured  after- 
wards with  fine  catgut.  In  closing  the  Avouird  it  is 
better  to  stitch  the  tAvo  edges  of  the  divided  mucous 
membrane  together  in  order  to  shut  the  A\  ound  oil'  from 
the  cavity  of  the  mouth;  but  a  drainage  tube  must  be 
passed  through  into  the  moutli.  The  Avound  and  lip 
(if  divided)  must  be  sutured  in  the  same  Avay,  and  the 
after-treatment  conducted  on  the  same  ]nineiples  as  in 
excision  of  the  upper  jaAv — continuous  irrigation  Avith 
Avarm  antiseptic  fluid.  In  the  case  of  simple  tumours, 
Avheuever  possiljle,  the  alveolus  should  be  divided  and 
the  border  of  the  jaAv  preserved. 

Chief  Structures  Divided.— (1)  Superiicial  structures, 
fascia  and  platysma.  {'l)  iMii^'-Je.%  vi/,.,  masseter, 
platysma,  part  of  buccinator,  insertion  of  digastric 
(anterior  belly),  genio-liyoid,  genio-hyo-glossus  of  the 
.side  ex(!ised  (if  the  incision  be  through  the  sympliysis), 
mylohyoid,  a  few  fibres  of  the  superior  constrictor  of 
the  pharynx,  uiternal  and  external  pterygoids,  depressor 
labii  inferioris,  t(!mporal,  levator  menti,  and  orbicularis 
oris.    {?,)  Trobably  a  ]Kirt  nf  ]iarotid  gland.    (4)  Stylo- 
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maxillary  ligament.  (5)  Nerw^,  viz.,  inferior  dental, 
.small  twigs  of  the  facial,  part  of  the  aiuiculo-teiuporal, 
niyloh\-oid,  and  masseteric.  Care  must  be  taken  to 
preserve  the  conjoined  chorda  tympani  and  lingual  from 
injury.  They  lie  on  the  internal  pterygoid,  and  are 
covered  by  the  external  pterygoid ;  the  chorda  being 
tlie  nerve  of  taste  to  the  anterior  two-thirds  of  the 
tongue,  while  the  lingual  is  the  nerve  of  common 
sensation  to  the  same  part.  (6)  Arteries — Inferior 
dental,  facial  and  its  submental  branch,  inferior 
coronary,  inferior  labial,  mental  and  masseteric,  and 
other  small  muscular  branches.  The  internal  maxillary 
may  Ije  cut,  or  even  the  external  carotid  near  the  point 
A\-here  it  divides  into  temporal  and  internal  maxillary. 

Tlio  care  necessary  in  disarticulating  the  jaAV  will  lie 
evident  Avhcn  one  remembers  the  close  relation  of 
various  important  structures  to  it,  such  as:  Internal 
uiaxillary  artery,  auriculo-temporal  nerve  Avith  the 
middle  meningeal  artery  bctAveen  its  two  heads  of 
origin,  and  the  choi'da  tympani  close  to  the  Glasserian 
fissure. 

l->xcisioii  nl'  the  fe/i/ral  [vdd  of  the  lower  ja-w  is 
always  a  dangerous  operation.  There  is  the  risk  of 
sufl'ocation  from  the  retraction  of  the  liyoid  lione  and 
t'inguc  wlicn  the  attachments  of  the  mylo-hyoid,  geino- 
hyoid,  and  genio-hyo-glo.ssi  jjiuscl(;s  a,i'(!  diviihsd  from 
thi'  l)onc.  I'o  jirevent  this  as  far  as  jiussible  the 
tongue  must  be  fixed  hy  a,  strong  liga.turc  jiasscd  tlirough 
its  tip,  ;ind  held  well  unt  by  uii  assistant.  J'^or  the 
same  r(%ason  it  is  better  in  excisicm  of  one  side  of  the 
lower  jaw  nut  to  cut  through  tlie  symphysis  exactly, 
but  a  little  extiu'iial  to  it,  so  as  Id  h'a  ve  tlie  insertions 
"I  the  Lr,.nio-hy(iid  ;nid  Ihc  gciiio-liyn-glossiis  muscles. 
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THE  OS  CALCl.S. 

Ill  excising  this  Lone  avoid  making  any  incision  in 
the  sole.  For  tliis  purpose  the  best  form  of  incision  to 
use  is  the  following: — The  patient  is  laid  on  his  face, 
and  a  horse-shoe-shaped  incision  is  carried  from  a  point 
a  little  in  front  of  the  calcaneo-ciiboid  articulation 
round  the  heel  and  along  the  side  of  the  foot  to  a 
corresponding  point  on  the  opposite  side.  The  flap 
thus  outlined  is  then  dissected  down  over  the  promi- 
nence of  the  OS  calcis,  keeping  the  edge  of  the  knife  close 
to  the  bone,  exposing  the  whole  of  its  under  surltice. 
Then  a  perpendicular  incision  is  made,  about  two  inches 
long,  behind  the  heel  and  through  tlie  tendo  .Vchillis, 
opening  into  the  former  incision ;  tlie  tendon  is  then 
divided,  and  the  flaps  dissected  up,  and  the  knife 
passed  between  the  os  calcis  and  the  astragalus,  and 
tlie  strong  interosseous  ligament  divided,  and  lastly, 
its  attachment  to  the  cuboid  is  divided  and  the  lionc 
removed.  Great  care  is  necessary  in  clearing  the  inner 
side  of  the  os  calcis  from  the  large  numlier  of  vessels, 
nerves,  and  tendons  at  that  side. 

Structures  Divided.— (1)  Skin,  supeihcial  and  dee]) 
fascia,  and  cutaneous  vessels  and  nerves.  (2)  ]\[usclcs 
— tendo  Achillis,  extensor  brevis  digitorum,  abductor 
minimi  digiti,  flexor  brevis  digitorum,  plantaris, 
acccssorius,  and  abductor  luiUucis,  prolongation  of 
tibialis  posticus  to  lesser  process,  some  also  divide  the 
peroneus  longus  and  brevis.  (."i)  Arteries  —  clnetly 
malleolar  ami  calcauean  twigs.  (4)  Ligaments— superior 
calcauco- cuboid,  internal  ealcaneo  -  cuboid,  superior 
calcaneo-scaphoid,  external  calcaneo-astragaloid,  middle 
fasciculus  (if  cxkTual  lalcial  ligament  of  the  ankic 


The  Clavicle. 


471 


joint,  posterior  calcaueo-tistragaloid,  part  uf  Jeltuid 
liguruent,  inferior  calcaiieo -scaphoid,  long  and  aliort 
calcaneo-cuboid  ligaments,  and  lastly,  the  strong  inter- 
osseous ligament. 

TPIE  ASTRAGALUS. 
This  bone  may  be  excised  by  an  external  incision, 
similar  to  that  used  in  excision  of  the  ankle  joint,  with, 
if  necessary,  a  short  straight  incision  over  the  internal 
malleolus,  sufficient  to  allow  division  of  the  internal 
lateral  ligament.  Some  divide  the  peroneus  brevis  and 
tertius,  but  it  is  Ijetter  not  to  do  so.  The  steps  of  the 
operation  resemble  closely  those  of  excision  of  the 
ankle  j(jint.  It  is  important  to  clear  the  bone  on  all 
sides  before  separating  the  structures  on  the  posterior 
edge — the  flexor  longus  hallucis  tendon,  posterior  tibial 
vessels,  and  posterior  tibiid  nerves  The  various  lUjrx- 
ments  connecting  tlic  bone  witli  its  fellows  must  l)o 
divid(!(l  as  they  [iresent  themselves  : — to  the  bones  of 
the  leg,  OS  calcis,  and  scaphoid — (1)  tu  tlic  bones  of  the 
leg  —  the  anterior  ligament,  posterior  ligament,  and 
lateral  ligaments  uf  the;  ankle  joint  (the  middle 
fasciculus  of  the  external  lateral  may  Ije  saved).  (2) 
AVith  the  scaphoid — one,  the  superior  astragalo-scaphoid. 
(3)  AVith  the  os  calcis — the  strong  interosseous,  external 
aud  jjosterior  calcaneo-astragaloid. 

THK  rL.\Vir|,K. 

The  more  important  relations  of  tliis  bone  are — In 
./m«/,skiu,superllciid  fascia,  platysma,  and  the  descending 
branches  of  the  supra-clavicular  nerves,  deep  fascia,  and 
communication  from  the  cephalic  to  the  external  jugular 
vi'iii.     Ih'huvl — (I)  I7>.sw'/,s- — Suliclaviaii  vein,  intein;d 
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jugular  vein,  and  probably  the  junction  of  these  two  to 
form  the  innominate  vein,  external  j uyular  vein,  internal 
mammary  artery,  and  supra-scapular  artery  and  vei]i, 
the  subclavian  artery,  common  carotid  artery,  and  partly 
the  innominate  artery;  (2)  Nernes — the  vagus,  phrenic, 
the  great  cords  going  to  form  the  brachial  plexus,  the 
nerve  of  Bell,  nerve  to  the  sul^claviiis,  and  cardiac 
nerves.  (3)  Muscles — sternohyoid,  sternothyroid,  omo- 
hyoid, scalenus  anticus;  (4)  apex  of  the  pleura  and  lung; 
(5)  thoracic  duct ;  (6)  trachea  ;  and  (7)  cesophagus. 
The  last  t\vo  are  not  exactly  behind,  but  they  are  not 
far  from  the  inner  end.     In  excising  this  bone  an 

O 

important  point  is  to  secure  free  access.  After  the  bone 
is  exj^osed  one  of  three  courses  may  be  pursued' — either 
(1)  to  disarticulate  at  the  sternal  end,  and  gradually  turn 
the  bone  outwards;  (2)  disarticulate  at  the  acromial 
end,  and  turn  the  lione  inwards;  or  (3)  divide  the  bone 
with  chisel  and  mallet  at  some  convenient  part  of  its 
length,  if  possible  so  that  the  outer  fragment  is  tlie 
longer,  as  that  end  is  the  most  difficult  and  dangerous 
to  deal  with,  and  remove  it  in  two  parts.  I  have  only 
seen  this  o]>eratiun  performed  once — for  malignant 
disease  of  the  bone;  on  tliis  occasiim  Professor  Chiexe 
was  the  operator.  He  exposed  tlie  clavicli>  by  a  free 
crucial  incision,  but,  according  to  his  custom,  nuide  in 
such  a  way  that  the  four  angles  do  not  all  meet  at  one 
point.  The  flaps  were  tlieu  raised,  and  the  bone  di\'i(l('d 
about  one  incli  from  its  sternal  end.  IJouud  Ihe  inner 
end  of  tlie  outer  and  larger  fragment  a  strip  ol'  bandage 
was  tied,  by  which  the  clavicle  was  gradually  raised,  as 
it  was  freed  from  its  surroundings.  The  diflicult  part 
of  the  operation  \\'as  the  ib'vision  of  the  coi'aco-clavicular 
ligament;  this  he  divided  by  a  probe-pointed  liistoury. 
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aftciMvliicli  tlio  removal  of  tliu  Ijokl;  Avas  an  easy  maiLer. 
The  innev  end  was  llieii  freed  from  its  attacliments,  tlie 
joint  opened,  and  the  bone  removed  by  division  of  the 
strong  eosto-clavicuhrr,  or  rhomboid,  ligament.  The 
only  vessel  of  anj^  size  cnt  during  the  operation  was 
the  supra-seapular  artery;  twigs  of  the  superior  thoracic 
and  acromio-thoracic  would  probably  also  be  divided. 
In  this  operation  great  care  is  necessary  lest  any  of  the 
large  veins  be  cut;  the  great  risk  of  this  accident  would 
be  the  entrance  of  air,  and  probably  fatal  syncope  on 
account  of  the  aspirating  power  of  the  thorax.  The 
care  rerpusite  is  all  the  greater  since  the  veins  are  most 
anterior.  The  Avound  is  then  closed,  and  dramage 
secured  from  the  outer  angle;  this  is  the  deepest  part  of 
tlie  wi:)und,  and  at  the  l:)ottom  lies  the  third  part  of  the 
subclavian  artery.  One  must  therefore  be  careful  in 
the  management  of  the  tulje,  lest  it  ulcerate  into  the 
vessel.  The  arm  must  be  bound  firmly  to  the  side 
during  the  after  treatment,  pri.'tty  much  hi  the  same  way 
as  is  done  in  fracture  of  the;  clavicle. 

The  Structures  Divided.— (1)  Skin,  superficial  fascia, 
platysiiiii,  sternal,  idavicular,  and  acromial  twigs  of 
supra-clavicular  nerve,  twigs  of  acromio-thoracic  artery, 
C(mimunicatinu  from  cephalic  \cin  to  external  jugular, 
and  deep  fascia.  (2)  iMuscles — pectoralis  major,  dchoid, 
clavicular  liea,fl  of  sterno-mastnid,  ])art  of  Uk;  steriio- 
liyoid,  trajie/.ius  and  suliclavius.  (.T)  T.igaiiieiits— of 
the  sterno-clavicular  articulation,  including  llie  ihoni- 
boid ;  of  tlie  acroniio-clavicular  articuLitioii,  including 
tlie  conoid  and  trapezoid.  Tn  this  case  also  the  supra- 
scapular .artery,  on  ac<;onnt  of  the  [msition  and  nature 
of  the  tiiinoiir. 


474 


The  Anatomy  of  Surgery. 


THE  SCAPULA. 

Tlii.s  may  be  remuved  by  a  crucial  or  H -shaped 
incision.  By  the  H -incision,  an  incision  is  made  from 
tlio  acromial  end  of  the  clavicle  downwards  along  the 
axillary  border  of  the  scapula  to  its  inferior  angle ; 
from  the  middle  or  upper  third  of  this  incision  another 
is  made  at  right  angles,  extending  to  the  posterior 
border  of  the  bone  near  the  root  of  the  spine.  The 
patient  is  placed  in  a  semi-prone  position,  and  an 
assistant  commands  the  subclavian  artery  by  digital 
compression  or  a  padded  key.  The  flaps  are  then 
dissected  up,  and  the  acromio-clavicular  joint  opened. 
The  suprascapular  artery  is  next  found  (by  feeling  for 
the  notcli  in  the  upper  border  of  the  bone  and  the 
transverse  ligament,  over  whicli  the  vessel  passes)  ami 
secured;  then  the  posterior  scapular  is  looked  for  under 
tlie  levator  anguli  scapnhe,  and  also  secured.  Tlie 
attachments  of  the  posterior  border  are  tlien  divided 
and  the  bone  drawn  backwards  and  outwards;  then  the 
muscles  attached  to  tlie  coracoid  process  arc  divided. 
jM'ext  the  shoulder  joint  may  be  opened  by  dividing  the 
_subscapularis  tendon  and  the  other  tendons  surrounding 
the  neck  of  the  bone.  In  doino-  so  avoid  the  trunk  of 
the  subscapular  artery  and  the  posterior  circuinflex. 

Structures  Divided.  —  (1)  Skin,  superlicial  fascia, 
branches  of  dorsal  ner\'es,  and  deep  fascia.  (2) 
jNIuscles — supra-spinatus,  infra-sjiinatus,  teres  major, 
teres  minor,  deltoid,  trapezius,  subscapidaris,  serratus 
magnus,  the  rlioniboids — major  and  minor,  levator 
anguli  scapuhe,  onio-hyoid,  loJig  head  of  triceps,  pector- 
alis  minor,  coraco-brachialis,  short  head  of  biceps,  long 
head  of  biceps,  and,  in  some  cases,  the  latissinius  dorsi. 


The  Scapula. 


475 


(3)  Arteries — suprascapular,  posterior  scapular,  acruinial 
branch  of  thoracic  axis,  dorsaHs  scapula3  and  tcrmina- 
tiou  of  subscapidar.  (-i)  Ligaments — of  the  shoukler 
joint,  of  tlie  acromio-clavicular  joint,  conoid  and 
trapeziod  ligaments. 
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CHAPTER  XXVI. 
THE  EYE. 

THE  ORBIT. 

Tliu  cavity  of   the   orbit  resembles  a  four-sided 
jjyramid,  the  antero-posterior  diameter  of  -wliicli  is 
sliglitly  larger  than  either  the  vertical  or  transverse. 
Its  apex  is  formed  of  the  optic  foramen  ;  the  base  is 
surrounded  by  the  frontal,  inalar,  and  superior  maxillary 
l^ones.     The  roof  is  formed  of  the  frontal  bone  and 
lesser  wing  of  the  .sphenoid ;   the  floor  by  the  orbital 
jjlatc  of  the  superior  maxilla,  the  malar  bone,  and 
orbital  surface  of  the  palate  bone.    0\\  the  inner  wall 
Ave  find  the  nasal  process  of  the  superior  maxilla,  the 
lachrymal  bone,  the  ot<  jplaiutm  of  the  ethmoid,  and  the 
body  of  the  sphenoid;  the  outer  wall  is  formed  by  the 
malar  bone  and  the  great  Aving  of  the  sphenoid.  Tlic 
openings  into  the  orbit  are  nine  in  number — (1)  The 
optic  foramen,  which  trajisuuts  the  optic  nerve 'and  the 
ophthahuic  artery  ;  (2)  sphenoidal  fissure  (for  structures 
jiassing  through,  see  after);  (3)  si)heno-maxillai'y  llssure, 
Avliieh  transmits  the  superior  maxillary  nerve,  with  its 
orbital  brancli,  the  infra-orbital  artery,  and  the  ascending 
branch(!s  fnjm  .Meckel's  ganglion.    This  ilssure  ojiens  a 
communication  l)etween  three  fossa>  and  the  orbital 
cavity — the  temporal,  zygomatic,  and  spheno-maxillary ; 
it  Avill,  therefore,  be  J'eadily  understood  how  malignant 
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gro-wtlis  ran  so  easil}-  and  rapidly  spread  in  hotli 
directions — e.ij.,  the  rapidly  growing  forms  of  sar- 
comata, which  are  the  tumonrs  most  frequently  met 
with  in  this  situation.  (4)  .Supra-orbital  foramen,  for 
supra-orbital  vessels  and  nerves ;  (5)  infra-orbital  canal 
for  infra-orbital  vessels  and  nerve ;  (6)  anterior  eth- 
moidal foramen  for  nasal  nerve  and  anterior  ethmoidal 
vessels ;  (7)  posterior  ethmoidal  foramen,  for  posterior 
etlnnoidal  vessels ;  (8)  nralar  foramina,  for  temporal 
and  malar  branches  of  orbital  Jierve  ;  (9)  lachrymal 
groiive  for  lachrymal  sac. 

Cavernous  Sinus  and  Sphenoidal  Fissure  (foramen 
larcnm,  anferius). — The  cavernous  sinuses  are  situated 
at  the  sides  <if  the  l)ody  of  the  sphenoid  bone,  and  are  so 
named  from  their  presenting  a  reticulated  or  cavernous 
structure.    Each  simis  begins  at  the  sphenoidal  fissure. 


Fig.  38. 


Right  Cavernous  Sinus. 

1.  Sixtli  ncrvG.  2.  lutcnwil  ciirotiil  ;irterv.  ".  'I'lio  tliinl 
iicrvu.  t.  TIh!  lourtli  iicrvc.  'i.  'J'ho  first  division  ol' tlic  iiftli 
nerve,    (i.  'I'lie  vennuw  cliauncl. 

rcfoiviug  the  oplitlialmic  voiii,  iind  ends  at  the  apex  of 
the  petrous  portion  of  tlie  temporal  l)one  Ijy  dividing 
int,o  the  superior  and  inferior  jictrosals  ;  they  are  con- 
ucrted  by  rnciins  of  the,  circular  sinus,  and  sometimes 
also  liy  the  transverse  siinis.     <  )n  the  iinicr  wall  of 
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pach  sinus  is  found  ilic  internal  earotid  artery  sur- 
rounded Ijy  the  carotid  plexus  and  with  the  sixth 
nerve  to  its  outer  side;  on  the  outer  Avail  are  the 
third,  fourth,  and  first  division  of  the  fifth  nerve,  in 
that  order  from  above  downwards  (Fig.  38).  Through 
the  centre  of  this  sinus  the  blood  flows  in  an  irregular 

Fig.  39. 


Fouvtli  nerve. 


Right  Sphenoidal  Fissure. 

1.  Fouvtli  nerve.  2.  Fmntiil  df  fiflli.  :!.  Lacln-ynial  ol" 
fifth  4.  Sii|)ori(ir  division  of  tliinl.  .'>.  N.is:il  of  til'tli. 
11.  Structures  Ijetwoen  tlio  two  lie.'ol.s  of  tlie  external  i-cctus. 
7.  Inferior  divi.'^ion  of  tliiril,    S.  Sixth  nerve. 


endothelial  lined  channel.  In  the  sphenoidal  fissure 
the  position  of  parts  is  considerably  altered — (1)  The 
fourth  nerve  to  the  inner  side  ;  (2)  the  frontal  branch 
of  the  fifth  :  (3)  the  lachiTuial  branch  of  the  fifth. 
These  tlirec  nerves  are  all  ahoA-e  the  )iiuscles,  and  lie 
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nearly  nn  ono  level,  tlie  fnurili  being  to  the  inner  side. 
Then  Come  (4),  the  upper  division  of  the  tliird  nerve; 
('))  nasal  l>ran(;h  of  the  fifth;  (6)  lower  division  of  the 
third  nerve;  (7)  sixth  nerve;  and  lastly,  and  most 
internal  of  all,  (8)  the  ophthalmic  vein.  Note. — The 
structures  named  from  4  to  8  inclusive  are  all  found 
between  the  two  heads  of  the  external  rectus  (Fig.  39). 

T][E  EYELIDS. 

Thi^  eyelids  are  opened  by  the  levator  palpcbrfe, 
supplied  by  the  third  nerve,  and  shut  by  the  contraction 
of  the  ()rl)icularis  oculi,  supplied  by  the  facial  nerve. 
Structure— (1)  The  skin;  (2)  the  orbicularis  muscle; 
(3)  loose  coiniective  tissue ;  (4)  tendon  of  levator 
palpebra?  (in  the  upper  lid  oidy)  ;  (5)  tarsal  cartilage, 
into  the  anterior  and  lower  part  of  which  the  levator 
palpebrfP  is  inserted ;  (6)  palpebral  ligament ;  (7) 
?treibomian  glands  ;  (8)  conjunctiva,  the  mucous  mem- 
lirane  of  the  eye,  which  lines  the  inner  surface  of  the 
eyelids,  and  is  reflected  from  tliem  over  the  fore  part  of 
the  sclerotic  and  cornea  (Fig.  40). 

The  Eyeball  (Fig.  41).— The  eyeball  consists  of 
three  coats,  and  the  refracting  media.  The  outer  COat 
is  fnniied  by  the  sclerotie  and  cornea,  {a)  1'lie  .<rhT(il ir 
forms  live-sixths  of  the  rirrumr<'rence  of  the  globe,  ;ind 
is  composed  (if  strnng  fibrous  tissue,  being  thickei' 
behind  than  in  front.  (I,)  The  nmipa  forms  tlie  anterior 
sixtii  of  the  (■ir<'nmlVrence  of  tlu'  globe,  fornn'ng  a,  small 
projeftion  in  fi'ont,  being  tl:,.  segni.'iit  of  a  smaller 
sjihere  than  the  sclerotic.  The  middle  COat  consists  df 
the  rdioroid,  ciliary  body,  and  iris,  (a)  The  rhami,]  is 
the  vasrular  and  pigmented  coal,  of  the  eyeliall,  and  is 
often  fhe  sent  of  melanotic  sareoma  :  (h)  Ih,.  rlliar,. 
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hody  consists  of  the  ciliary  processes  and  tlie  ciliary 
muscle  — the  muscle  of  accommodation  ;  (c)  the  zr/.y, 
this  is  also  a  muscular  structure,  and  forms  a  self-acting 
diaphragm,  excluding  or  admitting  light  as  i'e(|uired. 

Fig.  40. 


The  Eyelids. 

1.  The  skin.  Orbiculiii-is  palpebrarum.  .'5.  Tendon  of 
Icv.ator  pulpcbriu.  4.  'Vm-ha\  cartihi^e.  !k  Lcv.itor  pahiebra' 
Tun.selc.  li.  l^ilpcbral  ligament.  7.  jMeiboniiaii  irlands. 
S.  Conjunctiva.    'J.  Tlio  eyel.-islie.';.    S.  Sclerotic.    C.  Cornea. 

like  the  diaj^hragin  of  a  micro.scoiie,  becoming  narrower 
during  active  acconinunlation  (equal  to  hiijli  2>oirt'r  of 
microscope)  and  widening  during  iwssive  accommoila- 


TJic  Eye, 
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tion  {low  2)oim-).  The  inner  coat  consists  of  tlie  refina, 
whicli  is  formed  by  the  expansion  of  the  optic  nerve, 


Antero-Posterior  Section  of  Eyeball. 

(Fidiri  (i|;AY's  A  ,ia  liihl  il.) 

2  n 
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and  is  tlie  --ieeing  part  of  tlie  eye.  WJien  looked  at,  hy 
the  aid  of  the  ophthabnoscope,  the  following  parts  may 
lie  recognised  (1)  the  optic  disc  or  hJiitrl  spot,  one-tenth 
of  an  inch  to  the  inner  side  of  the  axis  of  the  eye ;  (2) 
the  macula  Intea  or  ijellon-  spot,  as  nearly  as  possible  in 
the  axis  of  the  eyeball ;  in  its  centre  is  a  slight 
depression  —  the  fovea  centralis ;  (3)  the  arterin 
centralis  retina',  which  enters  through  the  optic  disc 
and  divides  into  four  or  five  branches,  which  pass  over 
the  retina  in  various  directions,  but  seem  to  avoid 
the  maciila  lutea ;  (4)  sometimes  the  vessels  of  the  ' 
choroid  may  be  seen. 

The  Refracting  Media  of  the  eye  are  —  (1)  the 
cornea.  (2)  The  Aqueous  Humour,  which  fills  the 
space  between  the  cornea  in  front,  and  the  lens  with 
its  suspensory  ligament  liehind  ;  this  space  is  partially 
sidodivided  into  two  by  the  iris  —  the  anterior  and 
posterior  chambers  of  anatomists.  It  .should  be  noted, 
however,  that  ocuhsts  call  the  Avhole  cavity  the  anterior 
chamher,  their  posterior  chamber  being  the  cavity  con- 
taining the  vitreous  humour.  {">)  The  Lens  with  its 
Capsule,  wliich  are  held  in  position  by  the  suspensory 
ligament.  (4)  Tlie  Vitreous  humour  with  its  Hyaloid 
Membrane. 

THK  LA('I11;YMAI>  Al'l-AIJATHS. 
This  consists  of — (1)  Tlie  lachryiiial  gland  and  its 
ducts  opemng  around  the  (niter  canthus,  especially  on 
the  upper  lid;  (2)  puncta  lachrymalia,  wliich  are  the 
openings  into  (?>)  the  canalicuh,  which  lead  into 
(4)  the  lachrymal  sac,  from  wliich  (.^))  the  na.sal  iluct  | 
descends  to  upeii  into  the  intVrinr  meatus  of  the  nose 
(Fig.  42). 


TJic  LiXcJiryiiial  Apparatus.  48:3 

Puncta  Lachrymalia  and  Canaliculi.— Tho  pimcta 
are  two  suiall  apertures  situated,  one  on  the  free  margin 
of  each  Kd,  about  one  quarter  of  an  inch  from  the  inner 
eanthus;  they  are  the  openings  of  two  small  duets — the 
canaliculi.  Each  canaliculus  takes  a  curved  course 
inwards  —  the  upper  first  passing  upwards  and  then 
curving  downwards;  the  lower  first  passing  downwards 
and  inwards,  and  then  curving  upwards  and  inwards; 


Fig.  42. 


The  Lachrymal  Apparatus. 

(Kroin  (iriAv'.s  Annltimii.) 


and,  thr'i'cfovc,  in  iiitrodiiciug  a,  prolie,  tlic  lid  should  lie 
drawn  outwards  to  straiglitcn  the  caiiah'culus.  'Ilio 
lower  caiiidiculiis  is  sliorter,  wider,  and  not  so  imicli 
arched  as  the  upper,  and  is  tlie  one  usually  opened,  boiJi 
because  it  is  easier,  and  also  because^  it  carries  nil'  most 
"f  I'"'  fluid.  Ill  doing  this  the  edge  of  the  knife  is 
directed  inwards,  ;ind  pa.s.^ed  first  a  little  do^vnwards 


484 


77/1?  Anatomy  of  Surgery. 


and  a  little  inwards,  and  then  in^-ards  and  vfvy  slifrhtly 
uj^wards. 

Lachrymal  Sac— If  from  any  cause  this  sac  requires 
to  be  opened  (e.g.,  when  suppuration  has  occurred  in  it), 
it  should  be  opened  from  the  ovier  side,  because  the 
angular  artery  (the  termination  of  the  facial)  and  the 
large  angular  vein  are  on  its  inner  or  nasal  side.  The 
sac  is  placed  in  the  inner  angle  of  the  orbit,  and  crossed 
by  the  tendo-oculi  a  little  above  its  middle,  and  by  the 
tensor  tarsi  muscle.  If  the  linger  be  placed  on  tlie 
inner  edge  of  the  orbit,  this  tendon  will  be  felt  to 
tighten  every  time  the  eye  is  closed,  and  still  more  so 
if  the  eyelids  are  drawn  outwards. 

Nasal  Duct, — This  duct  leads  from  the  lachrymal 
sac  to  the  inferior  meatus  of  the  nose.  The  edges  of 
the  canal  through  which  it  passes  may  be  felt  on  one's 
own  person,  by  pressing  the  finger  on  the  inner  edge  of 
the  orbit  on  its  lower  aspect.  To  pass  a  probe  through 
it,  it  .should  be  directed  downwards,  outwards,  and  a 
little  baclcAvards  (the  direction  of  the  duct).  Obstruc- 
tion of  this  duct  leads  to  distension,  and  consequently 
to  irritation  and  disease  of  the  lachrymal  sac,  and, 
unless  properly  treated,  inflammation  and  suppuration 
follow,  which  may  end  in  fistula  lachrymalis.  It  is 
also  a  cause  of  '  I'piphora  '  ( 'watery  eye'  due  to  excessive 
secretion),  or  '  Stillicidium  Lachrymarum,'  ('watery 
eye'  clue  to  obstruction  to  outflow),  trickling  of  tears 
over  the  cheek,  'watery  eye.'  Ivicli  duet  opens  into 
the  anterior  part  of  the  inferior  meatus  of  the  nose, 
immediately  below  the  junction  of  tlie  anterior  end  of 
the  inferior  turbinated  with  tlie  maxilla  ;  they  are  about 
l\,alf-an-inch  long,  and  they  ,are  narrowest  about  the 
middle. 


'  lVat(*ry  Eye! 
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'  Watery  Eye.'— This  may  Le  caused  by— (1)  OLstnic- 
tion  of  tlie  nasal  duct  from  clu'onic  thickening  of  the 
mucous   and  suljmucous  tissue  ;    (2)  from  increased 
secretion  ('Epiphora');  (3)  from  obstruction  of  jiuncta 
or  canaliculi  from   chronic   inflammation   or  warty 
gro^v•ths ;   (4)  iu  cases  where  the  puncta  are  displaced, 
as  m  facial  paralysis  ;  (5)  suppuration  of  the  sac  from 
acute  inflammation,  probably  folloAving  chronic  thicken- 
ing of  its  lining  membrane  with  increased  secretion  of 
mucus,  forming  a  little  tumour  (mucocele  or  chronic 
dcicryo-cijsfitis),  which  is  very  apt  to  inflame  and  sup- 
purate.   In  clironic  cases  the  usual  treatment  is  to  open 
tlie  inferior  canaliculus.     It  is  true  probes  might  be 
passed,  and  the  opening  gradually  dilated  just  as  in 
ordinary  stricture  of  the  urethra  ;   hut  this  plan  is 
exceedingly  slow,  painful,  unnecessary,  and  not  satis- 
factory even  wlien  performed.    Tlie  quickest  and  best 
way  is  to  open  tlie  canaliculus,  thus  transforming  it 
frr)ui  a  round  pipe  into  an  open  gutter.    After  twenty- 
four  ]i(.)urs  rest  prolies  are   passed  down  from  tlie 
lurhrymal  sac  into  tlie  nasal  duct.     I'.ach  proljc  must 
be  kept  in  for  ten  (jr  tiftcen  minutes  (one  pi'obc  at 
each  silting  will  usually  be  suilicient)  and  a  larger  size 
passed  every  s(;ci)iid  nr  third  day.     JJofure  passing  ihe 
prolje  I)r  Aiwyll  Koukiitson  curves  it  slightly,  so  that  it 
may  enter  the  duct  more  easily;  he  judges  of  tlie  proper 
amount  by  j.lacing  tlic  curved  part  against  the  side  of 
the  i)aticnt's  nose  and  eyel)i'o\v  just  ovc^r  the  ,sac  and 
duct,  and  when  it  lies  level  with  the  skin  it  is  sulli- 
ciently  ./urvod.      It  is  then  passed  along  the  opened 
canaliculus  till  the  iku'mL  comes  into  contact  with  tlie 
liichrymaf  bfnie,  when  the  liandle  is  raised  liU  it  Ii,.s 
"vcr  Ihe  su|,r;H,rl,ii;,l  n^.teli,  and  liie  jU'ol>e  is  then  (o 
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Ijc  puslied  in  tlie  direction  above  indicated — do^vn- 
■\vtirds,  Ijack^vards,  and  a  little  outAvards. 

SUEFAC'E  VESSELS  01''  THI<:  E^'liBALE. 

By  this  is  meant  vessels  that  can  be  seen  more  or 
less  distinctly  with  the  naked  eye  in  certain  diseased 
conditions. 

1.  The  Vessels  Proper  to  the  Conjunctiva. — These 
vessels  are  nsually  known  as  the  posterior  conjunctival 
branches,  and  are  derived  from  the  palpebral  and 
lachrymal  arteries.  In  health  they  are  too  small  to  lie 
well  seen,  but  in  simple  conjundiijitis  they  can  be  seen 
to  perfection.  They  are  of  a  bright  brick-red  colour, 
superficial,  moving  with  the  conjunctiva  when  it  is 
slid  over  the  globe,  can  be  emptied  for  a  time  by 
gentle  pressure,  are  tortuous  forming  open  loops, 
largest  at  the  circumference  of  the  globe,  and  growing 
smaller  as  they  approach  the  edge  of  the  cornea. 

2.  Vessels  of  the  Iris. —  Tliese  arc  chiefly  derived 
from  (o)  the  two  hyinj  cilianj  arteries  Avhicli  pierce  llic 
posterior  jiart  of  the  sclerotic,  and  run  forward  aloJig 
each  side  of  the  eyeball,  between  the  sclerotic  and  ilie 
choroid  to  tlie  ciliary  ligament,  wliere  they  each  divide 
into  two  liranches  ajid  form  the  great  arterial  circle  of 
the  iris,  from  which  smaller  branches  pass  to  form  the 
lesser  circle  at  the  pupillary  margin.  (/')  Tlie  auierior 
ciliarij  arteries,  which  are  derived  from  tlu^  muscular 
branche.';,  and  lie  in  the  xnh-ri>iijinirtiral  tissue,  and 
divide  into  two  sets  of  liranches— (1 )  the  />frforn//ii'j 
branches  which  pierce  the  sclerotic  about  a  line  IVom  the 
edge  of  the  cornea,  and  supply  the  sclerotic  and  ciliary 
bndy,  :iud  end  in  the  great  arterial  circle  of  llie  ins. 
(L')  E/iisr/mi/  non -perioral  ing  braiahcs  whicli  are  loo 
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small  to  be  seeji  in  liealtli,  but  in  Iritis,  and  some  deep 
seated  affections  of  the  cornea,  tliey  form  a  zone  ('circum- 
corneal  zone')  about  an  eighth  of  an  inch  wide  surround- 
ing the  cornea,  piiili  in  colour,  and  consisting  of  closely 
2:)acked,  straight  and  very  fine,  radiating  vessels.  This 
injection  is  sub-conjunctival,  and  the  vessels  do  not 
therefore  move  when  the  cornea  is  slid  over  the  globe, 
nor  can  they  be  emptied  or  affected  in  any  way  l^y 
pressure.  Marked  as  these  differences  are  between  the 
injection  of  iritis  and  conjunctivitis,  yet  iritis  itself  must 
not  be  diagnosed  on  these  grounds  alone,  as  other  con- 
ditions produce  the  same  injection.  Besides  the  conges- 
tion in  iritis,  there  is  the  altered  colour  of  the  iris,  and 
sluggish  action  of  the  pupil  to  light;  deep-seated  pain 
shooting  up  the  side  of  the  head,  nose,  and  eyebrow, 
Avliich  is  usually  worst  in  the  early  morning.  There  is 
furtlier  impairment  of  vision,  and  often  great  watering 
of  the  eye.  In  cdnjuncf iritis  the  pain  is  smarting  and 
superficial  (like  sand  in  the  eye),  the  secretion  is  rather 
sticky  than  watery,  and  gums  the  lids  together,  and 
the  visifju  is  not  impaired  except  for  the  moi.sture  in 
Iruut  III'  the  eye.  Tt  is  very  important  to  distinguish 
between  ronjum-Li viLis  and  iriti.s,  as  the  treatment  is  so 
din'enMit,  and  the  result  of  a  mistaken  diagnosis  might 
be  serious  for  tlie  i)a,ti('ut. 

3.  The  veins  corresponding  to  the  anterior  ciliary 
arteries  ( tlip  (•j)i->^rti'nit  i-cnoii^  iitcxii^j  are  sometimes 
I'ound  to  he  engorged,  forming  a  scanty  reticulated  zone 
of  dusky  colour,  with  soiuetimes  the  larger  tmnks 
standing  out  in  a  sliarply  delincd  manner.  ^\']ien  tliis 
is  tlie  ca.se  it  usually  j)oints  to  the  serious  conilition 
known  as  glaucoma  —  a  condition  rharacterised  by 
incrcascil  inti-a-ocular  tension,  llie  iiicreasi'd  pressure 
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olisinictijig  the  circulation  througli  tJie  vena  vortico.sa 
of  the  choroid. 

The  cornea  itself  in  non-vascular,  lint  in  interstitial 
keratitis,  where  the  cornea  becomes  hke  ground  glass, 
a  condition  so  frequently  associated  Avith  cojigenital 
syphilis,  blood  vessels  from  the  periphery  often  penetrate 
into  its  mhdance,  at  some  little  distance  from  the 
surface.  This  gives  rise  to  a  patch  of  pecuhar  colour— 
the  'salmon  patch'  of  Hutchinson;  with  a  lens  the 
'ijatch'  can  he  seen  to  consist  of  a  fine,  straight,  closely 
packed  plexus  of  vessels.  Also  in  the  condition  known 
as  'pannus'  there  is  a  new  growth  of  very  vascular 
tissue  just  beneath  the  corneal  epithelium,  over  part  of 
the  surface  (usually  the  upper  part)  of  the  cornea. 

.M()\-|'JIKXTS  OF  Till'.  KN'KllAl.l.. 

There  a,rc,  i]i  all,  seven  muscles  acting  on  the  glubi — 
four  recti,  superior  and  inferior  oblirpies,  and  the 
levator  palpeljne  superioris.  Tlieir  nervous  supply  is 
as  follows — tlie  external  rectus  is  supplied  Ijy  the  d.dh 
nerve;  the  superior  oblique  by  the  fourth;  and  all 
•  the  rest  by  the  ttiivil  or  iimlor  n'-nli,  viz. : — Levator 
palpebriB  superioris,  superior  rectus,  internal  rectus, 
inferior  rectus,  and  inferior  oblique. 

Movements. — (1)  To  raise  the  eyeball  the  superior 
rectus  and  inferior  oblique  act  together;  the  siqaerior 
rectus  pulls  upwards  and  inwards,  the  inferior  oli]i(pie 
pulls  upwards  and  outA\ards,  but  acting  together  the 
eye  is  raised.  (2)  To  depress  the  eyeball  the  inferior 
rectus  and  the  sujierior  obliipu'  act  together;  the 
inferior  rectus  displaces  the  ball  downwards  ajul 
inwards,  the  siqierior  obli(pu'  downwards  and  out-wards, 
but  l.ioth  acting  together  the  ball  is  displaced  dh'cclly 
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downwards.  (3)  The  external  rectus  abductS  the 
eyeball,  while  the  mternal  rectus  (4)  adducts  it. 

NERVES  OF  TIJl':  KYEBALL. 

1.  The  Optic  Nerve. — The  deep  origin  of  this  nerve 
is  from  tlic  optic  thalamus,  the  anterior  pair  of  corpora 
tjuadrigemina,  the  corpora  geniculata,  and,  according  to 
some  autliors,  from  the  angular  gyrus,  where,  according 
to  Terrier,  the  visual  centre  is  situated;  but  MrNK, 
on  the  other  hand,  places  the  centre  on  the  outer  convex 
surface  of  tlie  occipital  lobe.     From  the  deep  origin 
each  tract  winds  obliquely  across  the  under  surface  of 
the  corresponding  cms  and  join  each  other  to  form  the 
optic  conimissurc.     The  optic  nerves  take  origin  from 
the  commissure,  pass  through  the  optic  foramina,  pierce 
the  sclerotic  and  clun'oid  a  little  to  the  nasal  side  of  the 
centre  and  expand  into  the  retina?.     The  exact  course 
and  origin  of  tlie  filjres  passing  to  each  retina  is  still  a 
disputed  point;  it  is  generally  admitted  that  there  is  a 
partial  decussation  at  the  optic  commissure,  each  tract 
supplying  the  corresp(jnding  half  of  each  eye,  e.fj.,  tlie 
left  tract  supplying  tlie  left  half  of  each  eye.  Should 
therefore  this  tract  be  destroyed  by  disease,  th(M'o  Avill 
be  blindness  of  the  left  half  of  both  retina?  (Avliich  will, 
of  cour.se,  correspond  to  the  right  half  of  each  vi.sual 
fidd).     This  is  known  as  I linnimniiiouK  lievuanoin^iii. 
Ou  tlie  otiier  hand  a  lesion  situat<Ml  in  the  antei'ior 
part  of  the  optic  comiiiissui'e  will  juoduce  blindness  of 
the  inner  lialf  of  each  eye  (the  right  half  of  one  eye 
but  the  hd't  half  of  the  other).    Tin's  is  called  hik'vnal 
li>;b:rn)ujiii()i(i<  lieniiaiK ipxid.     In  the  very  rare  condition 
ii[  i:i-liriial  li(;lprniiijtiiini><  hrunuiiiiipxid  (lilindness  of  the 
e.\lei'n;d  Indf  of  ivtin.i)  Ihcic  niiisl  be  ;i  dniiblL' 
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lesion  situated  at  the  outer  margins  of  the  sides  of  tlie 
optic  commissure.  But  hendanojjsia  may  also  he  caused 
hy  otlier  conditions,  such  as  detachment  of  the  retina, 
and  in  Colohoma — a  congenital  cleft  or  deficiency  in 
the  iris,  and  often  in  the  choroid  as  well,  alA\'ays  found 
at  the  lower  and  inner  aspect,  and  therefore  the  upper 
part  of  the  visual  field  is  deficient.  It  is  very  often 
symmetrical.  It  is  doubtful  what  would  he  tlie  result 
of  a  lesion  situated  in  the  visual  centre.  Some  believ  e 
that  the  fibres  that  do  not  decussate  at  the  optic 
commissure  have  already  decussated  in  the  corpora 
quadrigemina,  so  that  the  right  centre  would  in  this 
way  entirely  supply  the  left  eye.  Others  believe  that 
each  centre  presides  over  the  corresj^onding  half  of 
each  eye. 

2.  The  Third  Nerve  (Moiur  Or«//;.  — The  deep 
origin  of  this  nerve  is  from  a  grey  nucleus  just  beloAV 
tlie  acjuieductus  Sylvii,  and  Avhich  is  a  continuation  of 
the  grey  matter  of  the  anterior  liorn  of  the  spinal  cord. 
It  is  also  connected  with  the  locus  nitjer  and  the 
corpora  i|uadrigemina.  It  lies  in  tlie  outer  Avall  of  tliu 
caverimus  sinus,  where  it  recei\es  cuniiiiunicaiioiis 
from  the  fifth  and  sympathetic,  after  Avliich  it  eHtii> 
the  orbit,  through  the  sphenoidal  fissure.  The  c'/riiis/r 
muscles  supplied  by  this  nerve  have  been  already 
named.  It  also  sujiplies  two  muscles  in'fJn'n  tlie  eye — 
the  ii/r/er  piqiilJn',  and  the  cillarii  iiin>^i'h\  by  which 
the  eye  is  accommodated  for  near  objects.  In  looking 
at  a  near  oliject  three  distinct  events  take  ])lace — (1) 
contraction  of  the  ciliary  muscle  ;  ("2)  contraction  of 
the  pupil  ;  (•"'))  convergence  of  the  I'yelnills  (by  the 
internal  recti),  all  accomplished  by  the  third  nerve. 
In  li(>allh  a  <lelinite  relationship  exists  between  these 
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tliree  luoxeiiiuiits,  Avliich,  if  disturbed,  will  lead  to 
det'ec'tive  sight.  The  centre  for  the  retlex  contraction 
of  the  pupil  is  in  the  corpora  tj[uadrigeniina  or  medulla 
oblougata. 

Eesui.ts  J^VRALYsis. — (1)  Ptosis,  droopiug  of  the 
upper  eyelid,  because  the  levator  is  paralysed ;  (2) 
external  squint,  as  there  is  nothing  to  oppose  the 
external  rectus,  which  is  supplied  by  the  sixth  nerve 
which  is  not  affected  ;  (3)  double  vision,  as  the  images 
are  not  thrown  on  corresponding  parts  of  the  two 
retina} ;  (4)  dilatation  of  the  pupil,  as  the  sphincter  is 
paralysed,  and  further,  it  is  insensible  to  light ;  (5) 
loss  of  accommodative  power  for  near  ol:)jects,  as  the 
sphincter  pupillse,  ciliary  nniscle,  and  internal  recti  are 
paralysed  ;  (G)  immobility  of  the  eye  in  all  directions; 
(7)  the  globe  is  slightly  more  prominent,  due  to  the 
action  of  the  superior  oblirpu'  (fourth  nerve),  Avhich  is 
not  paralysed. 

The  squint  in  this  case  is  paral iitir,  and  the  move- 
ments of  the  squinting  eye  are  extremely  limited  (in 
ciinira  distinction  tn  rinii'iiiniUuil  squint,  \vliei'(j  tlie 
squinting  eye  retains  its  full  range  u{  motinn).  It  is 
also  (livcrgent,  and  the  double  iniages  are  tlierei'ore 
cross(^<l,  i.i-.,  tie;  iniagf;  belonging  tlie  right  eye 
np]iears  to  be  to  the  left  of  tlie  cjther  ( Ili-li-roiiii'mom 
in  dthei'  words  tlie  riglit  hand  image  belongs 
trt  ilio  left  eye,  and  rice  riTxi't.  'I'llis  is  a,scertained  in 
a  darke,n(;d  room  liy  means  of  a  camlle  held  .about  six 
IVct  rroiii  LIk;  jialiciil,  and  a  strongly  coloured  glass, 
by  means  oF  which  one  can  tell  which  of  the  two 
images  belongs  to  each  eye.  As  the  ])aralys(.'d  eye 
cannot  movr;  upwaids  nor  downwards,  as  tlie  ciindle  is 
moved  the  height  of  the  images  will  \'ai'y  according  as 
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tlie  caiicUe  is  above  or  below  the  liorizontal  plane,  and 
<  tlie  jiosition  of  the  images  will  be  understood  by 
remembering  that  the  lo^v'er  part  of  the  visual  field 
corresponds  to  the  upper  part  of  the  retina  and  vkt 
versa. 

The  Fourth  Nerve.— The  deep  origin  of  this  nerve  is 
from  the  nucleus  of  the  third  in  the  Aquaduct  of 
Sylvius.  It  also  communicates  with  the  motor  nucleus 
of  the  fifth.  It  passes  through  the  outer  M-aU  of  the 
cavernous  sinus,  and  enters  the  orbit  through  the 
sphenoidal  fissure,  and  then  enters  the  orljital  surface 
of  the  superior  oblique.  The  function  of  this  muscle 
is  to  turn  the  eye  down^\^ards  and  outwards.  Paralysis 
of  the  nerve  gives  rise  to  little  sign,  unless  the  patient 
looks  below  tlie  horizontal  level,  A\'hen  tlie  paralysed  eye 
lags  behind  the  other,  and  is  also  twisted  inwards  by 
the  inferior  rectus.  Tlie  s(|uint  is  paralytic  and  con- 
rergent,  and,  therefor(_^,  the  images  are  not  crossed 
(HoDiunymuus  ^^quiitf),  i.e.,  the  right  hand  image 
belongs  to  the  right  eye,  and  cicv  rersit.  As  the  eye  i.- 
turned  downAvard.s,  tlie  false  image  is  always  buknv  tlie 
true  and  leans  towards  it. 

The  Fifth  Nerve. — Only  the  first  division  cunceni^ 
the  eye.  It  is  tlic  sensory  \wv\v  of  the  (;yeball,  and 
probably  trophic  in  function  as  well ;  it  also  supplies 
the  lachrymal  gland,  eyebrow,  forehead,  and  nose. 
This  explains  why  in  deep  seated  afiections  of  the 
globe,  such  as  iritis,  thei'e  is  pain  over  the  eyebrow, 
and  down  the  side  of  the  nose,  and  also  the  increased 
lachrymation.  It  also  supplies  the  inucous  mendiranc 
of  the  nose,  and  hence  irritation  of  this  surface,  as 
liy  snuff  or  the  volatile  oil  of  mustard,  is  often  accom- 
panied by  increased  laclirymation.     If  the  nerve  if 
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pni'rtlyseil  there  is  loss  of  sensation  in  tlic  vaiious 
parts  supplied,  and  also  destructive  inflammation  of 
the  cornea. 

The  Sixth  Nerve. — This  nerve  arises  from  a  nucleus 
in  the  upper  part  of  the  floor  of  the  fourth  ventricle, 
continuous  with  the  grey  matter  of  the  anterior  horn 
of  the  cord,  common  to  it  and  the  portio  dura  of  the 
seventli.  It  passes  along  the  inner  wall  of  the  cavernous 
sinus  close  to  the  internal  carotid  artery,  and  enters  the 
orliit  through  the  sphenoidal  fissure  and  supplies  the 
external  rectus.  The  result  of  paralysis  of  this  nerve 
is  internal  squint  (convergent).  Being  convergent  it  is 
therefore  liomonymous,  i.e.,  just  as  in  the  paralysis  of 
the  fourth,  the  right  hand  image  holongs  to  the  right 
eye  and  nre  rersn. 

The  Sympathetic  Nerve  in  Relation  to  the  Eye. — 
In  addition  to  its  ordinary  vaso-motor  action,  the 
Hympathetic  is  the  motor  nerve  to  the  dilator  pupillae, 
and  also  to  MOIjLer's  muscle — non-striped  muscular 
tissue  hridging  across  the  sphenoidal  fis.sure.  Tiie 
centre  is  prol)ahly  situated  in  the  medulla,  but  the 
fibres  pass  down  the  cord  some  little  distance  ( rilin- 
Sfiivnl  rngiDu),  leaving  it  in  tlie  last  cervical  and  fivfit 
dorsal  nerves,  and  entering  tlic  corres])onding  ganglia 
of  the  .syinpathetic  trunk,  U])  which  they  pass  to  the 
base  of  the  skull,  tlien  along  tlie  i)lexus  around  the 
internal  carotid  artery  (carofid  and  rarmioii.^  plexuses) 
and  joins  the  ophthalmic  division  of  tlie  fifth,  forming 
part  of  its  nasal  Ijranch,  and  thence  througli  the  long 
ciliary  twigs  of  thf  nasal  nerve  to  tho  radiating  fibres 
of  tlie  iris.  The  stimulus  ff)r  these  librcs  is  the  ah^nvri' 
of  light;  tbfy  arc  also  stininlatfd  by  the  si iniulnl-ion  of 
other  sensory  nerves,  r.r/.,  severe  pain  dilates  the  pu]iil. 
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and  also  of  the  venous  condition  of  the  blood,  as  seen 
in  the  dilation  of  the  pupil  in  dysiinoea. 

Mr  Hutchinson,  in  his  'Illustrations  of  Cliniral 
Sunjeru,'  shows  very  beautifully  the  effect  on  the  eye, 
produced  by  jmralysis  of  the  cervical  sympathetic — 
(1)  The  eyeball  is  retracted  within  the  orbit,  probably 
from  paralysis  of  the  muscle  of  Miiller.  (2)  The 
pupil  is  contracted  i7i  the  shade;  the  paralysis  simply 
in-events  dilatation,  but  does  not  cause  contraction. 
(3)  The  palpebral  aperture  is  apparently  narrowed 
from  the  slight  di-ooping  of  the  upper  eyelid,  proliably 
from  tlie  paralysis  of  some  smooth  muscular  fibres 
situated  there,  and  also  from  the  recession  of  tbe  glolie. 

EXCISION  OF  THE  EYE. 
This  may  be  rendered  necessary  for — (1)  'Sympa- 
thetic '  (ipthcdmia  (ophthalmitis),  usually  due  to  some 
wound,  accidental  or  operati-\'e,  in  the  ciliary  region 
of  the  eye — a  zone  about  a  quarter  of  an  inch  wide 
surrounding  the  cornea,  often  spolcen  of  as  the 
'  dangerous  zone '  of  the  ej^e.  (2)  In  cases  of  wouiids, 
where  the  vision  is  destroyed  and  the  foreign  body 
cannot  be  fonnd.  (o)  In  pan-ojDthalmitis.  (4)  General 
staphyloma  of  the  globe  or  large  staphyloma  of  the 
cornea.  (5)  Tor  the  removal  of  tender  irritable 
stmnjis.  (G)  Tumours  of  the  interior,  e.g.,  glioma  of 
the  retina,  or  melanotic  sarcoma  of  the  clioroid. 
Instruments  required. —  (1)  .'Spring  speculum;  (2) 
blunt  pointed  sci.ssors  curved  on  the  flat;  (3)  fixation 
forceps;  (4)  strabismus  hook;  (o)  s])onges,  lint,  and 
wool;  ((!)  ice-cold  water;  (7)  styptic,  sncli  as  per- 
cldoride  of  iron;  (S)  line  ni^Mlles  and  silk  sutures: 
(!))  I'hlorofonn,  The  operator  may  most  con- 
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vonicntlv  stand  behind  the  patient.  Introduce  tlie 
specuhuu  and  divide  the  omilar  conjunctiva  all  round 
close  to  the  edge  of  the  cornea,  beginning  at  the  upper 
part,  with  the  scissors.  Then  raise  up  the  conjunctiva 
and  divide  Tenon's  capstde  also  with  the  scissors,  and 
then  -with  the  strabismus  hook,  hook  up  and  divide  the 
recti  one  after  the  other  capsule  and  all ;  the  superior 
oblique  may  also  be  divided  on  the  hook,  but  the 
inferior  is  left  for  the  present.  jSTow  make  the  eje 
start  forwards  by  pressing  the  spring  speculum  behind 
tlie  globe  and  then  pass  the  curved  scissors  from  the 
outer  side,  round  the  sclerotic  and  divide  the  optic 
nerve  and  remove  the  globe,  by  dividing  tlie  inferior 
oblicpie  and  any  remaining  soft  parts.  Then  at  once 
plug  up  the  opening  Ijy  compresses  of  cotton  wool 
wrung  out  of  some  antiseptic  ;  this  is  for  tlie  purpose 
(if  controlling  hfemorrhage  by  pres.sure.  The  cut  edges 
of  the  conjunctiva  may  or  may  not  he  lirought  together 
by  sutures,  according  to  the  inclination  of  the  operator. 
Pressure  must  be  kept  up  for  six  or  eight  hours  by 
means  of  sponges  or  cotton  wool.  If  this  operation 
is  performed  for  malignant  tumours  of  tlui  orliit 
(sarcomata)  the  whole  contents  must  be  cleared  out; 
for  simple  conditions  a  less  radical  method  Avill  sullice, 
the  chief  thing  to  be  kept  in  mind  being  that  wliatever 
else  is  left  tiic  cDnvijI  /i.^.-^uir  mud  be  all  removed. 

Structures  Divided. — TIic  ocular  conjunctiva  ;  tlic 
capsule  (if  tenon;  the  four  recti;  tlic  two  obliques; 
the  ciliary  arteries  and  nerves;  the  o])tii' nerve  with  tlic 
arteria  centralis  retina'  ;  1  iranclies  of  tlie  third  anil  lifth 
nerves;  twigs  rif  the  ophlbidiiiic  artery  and  \'ein. 
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CHAPTER  XXVII. 
THE  EAR. 

EXTERNAL  AUDITORY  ilEATUS. 

Tliis  meatus  is  about  an  inch  and  a  quarter  in  length  ; 
the  loAver  wall  is  the  longest  on  account  of  the  oblique 
direction  of  the  membrana  tympani,  which  forms  an 
angle  of  45°  with  the  horizon,  in  the  adult.  In  the 
child,  however,  the  membrane  is  more  nearly  horizontal, 
forming  only  an  angle  of  10°  with  the  horizon,  but  as 
age  advances  this  gradually  increases.  It  passes  oli- 
licpiely  forwards  and  inwards,  and  is  curved  upon  itself, 
the  concavity  pointing  downwards,  so  that  its  floor  is 
convex;  it  is  also  curved  a  little  forwards.  Its  .shape 
is  oval,  with  the  long  axis  vertical,  and  it  is  narrowest 
about  the  middle,  and,  therefore,  the  ear  speculum 
should  not  be  introduced  beyond  this  point.  Eather 
less  than  one-half  its  length  is  formed  of  cartilage,  the 
rest  of  bone.  In  young  children,  hoAvever,  there  is 
practically  no  bony  part,  and  in  them,  therefore,  the 
meatus  is  very  short.  In  examining  the  membrana 
.  tympani,  the  pinna  sliould  be  pulled  upwards  and 
backwards  in  order  to  straighten  the  meatus  as  mucli 
as  possible.  In  health,  the  membrana  tympani  is 
smooth  and  shining,  aud  has  a  slate  blue  colour,  and  it 
is  concave  from  the  outside.  Besides  seeing  the  mem- 
brana (by  means  of  the  siieculum  and  mirror),  we  also 
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sec  the  luuidle  and  short  process  of  tlie  malleus  (which 
arc  situated  iDctween  the  outer  and  middle  layers  of 

Fig.  43. 


The  Ear. 

1.    Extcni.'il  (luclitory   mciitus.  MerubiMua  t-viiii)iini. 

:i.  .Malleus.  4.  Incus.  SLipc-s.  G.  iMcmbriuie  shutting  oflt 
tlie  tyriiimnio  cavity  frrmi  tlic  vcstilnilc.  7.  Aloniliranc  in 
tlio  foninion  mtunduni,  slmttiiif,'  ofT  llic  tyiniinnic  ciivity 
IVoin  tlio  sc-iln  tyniii.-uii  ot  tlio  coulileu.  S.  Tyiuiiaiiic:  cuvity. 
;i.  Eustacliiaii  tiiljc. 

the  mcmhi'auc)  .-ind  tliat  a|ipca,r;nicu  kiiowji  to  aural 
;-Uir;j;.'ijns  -.v,,  the  'triangle  of  liLjhl,'  an  appcai'aiice  due 
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to  the  peculiar  curvature  of  the  membrane,  the  ray.s 
from  the  two  sides  crossing  each  other  at  the  anterior 
and  lower  j^art. 

Structure  of  the  Membrane. — It  consists  of  three 
layers — (1)  The  outer,  or  cuticular  layer,  a  continuation 
of  the  skin  of  the  meatus.  (2)  The  internal,  or  mucous 
layer,  which  is  continuous  with  the  mucous  membrane 
of  the  tympanic  cavity;  in  a  fold  of  this  layer  the  chorda 
tympani  nerve  lies  concealed.  (3)  The  middle,  or  librous 
layer,  consisting  of  connective  tissue  fibres  arranged 
both  radially  and  circularly — the  radial  are  the  most 
numerous,  and  radiate  from  tlie  point  of  attachment  of 
the  handle  of  the  malleus ;  the  circular  form  a  dense 
ring  near  the  circumference,  and  are  lodged  in  a  bony 
groove.  This  layer  is  defective  above,  and  here,  there- 
fore, the  membrane  is  only  composed  by  the  cuticular 
and  mucous  layers;  this  partis  known  as  the  inembrana 
Jiaccida.  Nerves  of  the  meatus.  The  principal  nerves 
arc  derived  from  the  aricidd-temporal,  which  is  a  branch 
of  the  third  division  of  the  fifth  nerve;  the  great  auri- 
cular from  the  cervical  plexus,  and  the  auricular  branch 
of  the  vagus  (Arnold's  nerve).  These  nerves  and  their 
communications  explain  the  occasional  peculiar  results 
of  irritation  of  the  external  auditory  meatus — such  as 
cou»hin2r  and  sneezimr  from  irritation  of  Arnold's  nerve, 
and  yawning  from  irritation  of  the  anriculo-temiiornl 
nerve,  the  impulse  passing  to  the  muscles  that  open  llic 
jaws.  Tlie  vessels  of  tlie  meatus  are  derived  from  (lie 
posterior  auricular,  internal  maxillary,  and  lempural 
arteries. 


THE  MIDDLE  EAR  OK  TYM^A^"UM. 
This  is  a  small  :ox-sidi'il  ^'avity  .comewlial  com- 
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pressed  from  side  to  side,  situated  in  tlie  substance 
of  the  temporal  boue,  aiid  containing  air.  It  com- 
uiuuicates  with  the  pharynx  by  means  of  the  Eustachian 
tube.  It  is  placed  immediately  above  the  jugular 
fossa  ;  in  front  is  the  carotid  canal,  with  the  internal 
carotid  artery;  behind  the  mastoid  cells;  externally 
the  membrana  tympani  and  external  auditory 
meatus,  and  internally  the  labyrinth.  BOUNDARIES  — 
1.  The  roof  is  a  thin  pl.ate  of  bone  separating  the 
cranial  from  the  tympanic  cavity.  '1.  The  floor  is 
formed  by  tlie  meeting  of  the  outer  and  inner  walls, 
and  is  iuimediately  above  the  jugular  fossa  ;  in  the 
floor  is  a  small  aperture  for  the  entrance  of  .TAC(.>iiS0N",s 
nerve  (from  the  glosso-pharyngeal).  o.  The  outer  wall 
is  the  membrana  tympani.  At  the  lower  part  of  this 
wall  there  are  three  openings— the  (jla^^erkm  ^fimire, 
^\■llich  gives  passage  to  the  laxator  tympani  muscle, 
the  tympani(:  vessels,  and  lodges  the  processus  gracilis 
of  the  malleus;  and  the  i/.er  cJiurdnj  jmterius  vl 
antcriuii,  being  the  apertures  of  entrance  and  exit  of  the; 
chorda  tympani  nerve.  The  iter  chordiu  anterim  is 
the  beginning  of  the  canal  of  HuGuiun.  Tlie  chorda, 
tympani  is  the  nerve  of  taste  to  tJie  anterior  twd-Lliinls 
of  tlie  tongue,  and  pasHes  across  the  cavity  from  back 
to  frcmt,  close  to  tlie  outer  wall,  between  the  liaudle 
of  the  malleus  and  the  long  in-ocess  of  the  incus,  being 
investe<l  liy  a  fdlil  of  IJic  mucous  membra,ne  forming 
the  mo.st  internal  layer  (jf  tlie  membrana  Lymiiani.  It 
is  easy  to  understand,  therefore,  hoAV  this  nerve  may 
be  implicated  Ijy  disease  of  tin;  nriddle  ear,  and  its 
funetiuu  conserpicntly  destroyed  cn'  altered,  f.  The 
inner  wall  is  vcrtiual,  und  loe.k.  almost  directly  out- 
ward.s.     0,1  tin,,  ^vali  m,te— (,/;  Tin-  ftncslra  oraJi.~>, 


500  The  Anatomy  of  Surgery. 


a  depression  Avhich  leads  to  the  vestibule,  but  wliicli  is 
closed  by  a  membrane  similar  in  structure  to  the 
membrana  tympani ;  the  depression  is  occupied  by  the  . 
base  of  the  stapes.  (6)  The  fenestra  rotunda,  a  dejires- 
sion  Avhich  leads  to  the  scala  tympani  of  the  cochlea. 
It  is  also  closed  by  a  meinbrane  resembling  the 
tympanic  membrane  in  structure.  ('•)  The  2}T07)ioiifar)j, 
a  h.ollo-w  prominence  formed  by  the  first  turn  of  the 
cochlea  •  it  is  placed  anteriorly  and  between,  the  two 
fenestnc  and  is  grooved  by  the  nerves  of  the  tympanic 
plexus,  (d)  The  rounded  eminence  of  the  aqiuoducius 
Fallopii  which  lodges  the  facial  nerve.  (e)  The 
piprunid ;  it  contains  the  stapedius  muscle,  and  has 
a  small  opening  at  its  apex  for  the  exit  of  the  tendon 
of  that  muscle,  there  is  also  a  minute  canal  for  the 
nerve  to  the  stapedius — from  the  facial.  (5)  In  the 
posterior  wall  are  the  openings  of  the  mastoid  cells, 
one  large  (the  mastoid  antrum)  and  several  smaller 
openings.  (6)  Anterior  Wall.  —  In  this  we  find  — 
(«)  The  canal  for  the  tensor  tympani ;  ih)  the  in-o- 
eessus  cochleariformis,  a  process  of  bone  which  separates 
the  above  from  (c)  the  Eustaeliian  tulie  which  is  the 
lower  and  larger  of  the  two  openings.  By  this  tube 
the  middle  ear  communicates  Avitli  the  nasal  part  of 
the  pharynx.  Its  length  is  from  one  and  a  half  tu 
two  inches,  and  its  direction  is  downwards,  forwards,  j 
and  inAvards.  It  consists  of — {a)  An  osseous  jiarl 
about  half  an  inch  in  length,  situatt'd  in  the  teiii])oral 
bone,  {h)  A  cartilaginous  part  aliout  an  incli  in  length 
of  triangidar  sha])e  and  comi)Osed  of  hyaline  cartilage. 
The  open  part  is  below,  ;nid  it  is  completed  by  a  librouH 
membrane  ami  a  luyor  of  voluntaiy  mu.M'le  ;  it  ends  in 
a  trumpel-plKiped  mouth  nearly  on  a  level  Avith  the 
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inferior  meatus  of  the  nose.  It  is  lined  l\y  ciliated 
epithelium,  tlie  cilia  of  which  lasli  downwards  ;  it  is 
usually  closed,  Imt  is  opened  at  the  moment  of 
swallowing  hy  tlie  dilator  tv.h<i-  inuscle.  Its  use  is  to 
get  rid  of  secretions  from,  and  to  ventilate  the  tympanic 
cavity.  By  its  means  the  pressure  of  air  in  the  cavity 
is  kept  the  same  as  in  the  external  auditory  meatus,  so 
that  the  pressure  on  each  side  of  tire  membrane  is  the 
same. 

The  external  auditory  meatus,  the  tympanic  cavity, 
and  tlie  Eustachian  tube,  are  all  developed  from  the 
upper  part  of       firM  hrancJiud  cleft. 

The  arteries  of  the  tympanum  are — (1)  Tympanic 
l)i'anch  of  the  internal  maxillary;  (2)  the  stylo-mastoid 
brand  I  of  posterior  auricular;  (3)  petrosal  branch  of 
middle  meningeal  entering  through  the  hiatus  Fallopii ; 
(4)  a  brancli  from  the  ascending  pliaryngeal  passing  up 
the  Eustachian  tube;  (5)  a  small  twig  from  the  internal 
carotid  artery,  entering  througli  the  anterior  wall  of  the 
cavity.  Its  Nerves  are  (1)  the  tympanic  branch  of  tlie 
glosso-p] laryngeal  ( JacoTjwn's  nerve ),  which  enters 
througli  an  aperture  in  the  floor  of  the  cavity,  and  is  dis- 
tributed to  the  iMTstachian  tube,  foramen  ovale,  and 
foramen  rotundnm,  and  communicates  with  (2)  twig 
from  carotid  plexus,  {?,)  twig  from  great  sujjerficial 
petrosal,  and  (4)  sends  a  twig  to  join  the  lesser  superficial 
petrosal. 

KI'STACKIAX  'I'lffiK. 
The  open   trumi)et-siia[)ed   nioiitli   of  tliis  tube  is 
situated  on  a  level  with  the  posterior  extremity  of  the 
inferior  turbinate  bone     vVccording  to  'I'ii,i,aux  the 
opening  is  aliout  half  an  inch  bejow  Mie  liasilar  process; 
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half  an  inch  in  front  of  tlie  posterior  wall  of  the 
pharjaix;  half  an  inch  behind  the  posterior  extreniity 
of  the  inferior  tnrhinaterl  hone  ;  and  half  an  inch  above 
the  soft  palate.  In  this  wa,y  the  nasal  part  of  the 
pharynx  of  one  side  may  be  regarded  as  a  little  liox  one 
inch  srpiare,  and  in  the  centre  of  its  outer  side  is  placed 
the  opening  of  the  tube.  Immediately  behind  the 
orifice  of  the  Eustachian  tube  is  a  depression  known  as 
the  fossa  of  Eosenmuller,  into  which  the  point  of  the 
catheter  may  be  inadvertently  slipped.  Obstruction  of 
the  tube  gives  rise,  if  not  to  deafness,  at  least  to  con- 
siderable impairment  of  hearing,  from  indrawing  and 
rigidity  of  the  membrana  tympani,  and  it  will  be 
necessary  to  adopt  some  means  to  get  rid  of  the 
obstruction. 

1.  This  may  be  attempted  by  Valsalva's  Method, 
directing  the  patient  to  hold  his  nose  between  the  finger 
and  thumb  of  one  hand,  close  the  mouth,  and  expire 
forcibly.  If  at  the  same  time  the  patient  is  directed  to 
swallow,  the  effect  will  l>e  all  the  more  evident. 

2.  Politzer's  Method. — This  method  for  forcing  air 
up  the  Eustachian  tube  takes  advantage  of  the  physio- 
logical fact,  that  during  deglutition  the  opening  from 
tlio  mouth  into  the  upper  part  of  the  pharynx  and 
posterior  nares  is  closed,  and  also  at  the  same  time  the 
Eustachian  tube  is  opejied  by  the  dilator  tuba'  or  tensor 
palati,  and  by  the  Salpingo  pharyngous.  Every  time 
one  .swallows  it  is  po.ssible  to  hear  a  'click'  in  the  car 
due  to  the  air  being  forced  up  the  luistachian  tube  and 
impinging  on  the  memlirann  tympani,  and  Ibis  is 
rendered  much  more  m-ident  if  the  nostrils  are  closed 
liy  grasping  the  nose  with  the  finger  and  thumb.  Ey 
these  means  we  have  really  an  air-tight  chamber,  and 
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if  any  of  its  -walls  are  squeezed  or  forceil  inwards,  or  if 
more  air  be  driven  in,  the  air  being  practically  inconi- 
jiressible  is  driven  in  the  direction  of  the  least  resistance, 
f'.g.,  up  the  Eustachian  tube.    The  patient  is  directed 
to  take  a  mouthful  of  fluid,  and,  at  a  given  signal  from 
the  operator,  to  s^^vallow  it.     The  operator  introduces 
the  end  of  a  tube  (the  other  end  of  Avhich  is  in  com- 
munication with  a  small  reservoir  of  air)  into  one 
nostril,  and  closes  the  nostrils  with  the  finger  and 
thumb  of  one  hand,  Avhile  with  the  other  hand  he 
grasps  the  air-l)ag.     lie  then  directs  the  i:)atient  to 
swallow,  and  as  he  does  so,  the  operator  projects  into 
the   nostril  a   quantity  of  air,  which  increases  the 
]iressure,  and  some  of  it  passes  up  the  F.ustachian  tube 
into  the  tympanum.     It  will  l)e  seen  that  this  method 
resemliles  ^^\LHAIiVA's  very  closely,  only  by  means  of 
the  air-bag  greater  pressure  can  be  brought  to  liear  upon 
any  obstruction  tliat  ]nay  be  present  in  the  tube. 
Instead  of  taking  a  mouthful  of  water  other  plans  may 
be  adopted,  such,  for  example,  as  asking  the  patient  to 
say  '  Iluck '  ((Irubkr),  or  a  still  more  convenient  plan 
of  simf)ly  directing  the  patient  to  pufF  out  the  cheeks 
(IfDr/r).     Tn  cases  where  the  patient  or  Surgeon  are 
doubtful  whether  the  air  has  or  has  not  entered  the 
cavity,  one  of  the  ]iatient's  ears  mu.st  bo  connected  with 
that  of  the  Surgeon  by  a  flexible  rubber  tube.     In  this 
way  the  Surgeon  will  be  alile  to  tell  whei,her  the  air 
enters  the  cavity  in  the  usual  amount  and  with  the 
usual  fdrce,  or  feebly,  or  not  at,  nil,  according  to  the 
jiresence   or  absence  of  stenosis  of  the  Eustachian 
tulie  ;  also,  whether  Uiei'c  are  su])er-a,dded  sounds,  such 
as  l)ubbling  or  crackling  from  I  be  ])resence  of  fluid  in 
Ihe  cavity,  or  whether  a  whistling  souikI  is  Imnrd,  due 
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to  the  air  passing  right  through  the  membrane  and  tube 
into  the  Surgeon's  ear,  on  account  of  a  perforation  of  the 
luembrana  tympani. 

3.  If  tlie  above  means  fail,  then  recourse  must  be 
had  to  the  Eustachian  Catheter.    The  catheter  may  be 
made  of  various  materials,  hard  rubber,  vulcanite, 
silver,  &c.    It  is  curved  at  the  end  which  is  passed 
into  the  tube ;  at  the  other  end  it  is  expanded  so  as  to 
lit  the  nozzle  of  the  air  bag,  and  also  has  a  rmg  which 
corresponds  to  the  concave  side  of  the  curve  at  the 
point,  so  that  it  indicates  the  position  of  the  point  of 
the  instrument  when  it  is  lost  to  sight.    The  Surgeon 
connects  his  ear  with  the  diseased  ear  of  the  patient  by 
means  of  the  flexible  tube.    The  patient  sits  facing  the 
light,  with  his  head  leaning  slightly  backwards,  the 
mouth,  open  and  breathing  easily.    The  Surgeon  stands 
in  front  of  the  patient  Avith  the  air  bag  under  his  left 
arm,  and  with  his  left  hajid  slightly  raises  the  tip  of 
the  patient's  nosi',  and  witli  the  right  passes  the 
catheter  along  the  floor  of  the  inferior  meatus,  with  its 
point  downwards,  and  pushes  it  gentlj^  onwards  till 
the  posterior  wall  of  the  pharynx  is  reached.  ^Vfter 
tins,  the  method  recommended  by  Dr  ^McBdide,  Aural 
Surgeon  to  the  Royal  Infirmary,  is  to  turn  the  point  of 
the  instrument  inAvards  towards  the  median  line  through 
a  quarter  of  a  circle,  and  then  withdraw  it  till  the 
curve  at  tlie  point  is  caught  liy  the  nasal  septum,  when 
it  is  again  rotated,  through  half  a  circle  this  time,  so 
that  its  point  is  brought  at  I'ight  angles  to  the  lateral 
wall  of  the  pharynx,  and  then,  if  it  is  not  in  the  tulie, 
a  little  pressure  of  the  beak  outwards,  produced  l>y 
moving  the  other  end  of  the  lube  inwards,  M'ill  cause 
it  to  enter  the  orifice.     To  placi>  tin;  point  of  the 
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instrument  into  the  exact  course  of  tlie  tube  the  ring 
cat  tlie  outer  end  should  poiart  to  tlie  outer  canthus  of 
the  corresponding  eye. 

THE  INNER  EAR  OR  LABYRINTH. 

The  osseous  part  simply  consists  of  certain  cavities 
scooped  out  in  the  petrous  portion  of  the  temporal  bone. 
The  whole  is  lined  by  a  thin  periosteal  membrane,  and 
filled  with  peri-lymph  ( Liquor  Ootiinnii).  The  mem- 
l)ranous  parts  are  much  smaller  than  the  osseous,  but 
are  contained  in  the  osseous  part  and  surrounded  hj 
the  peri-lymph.  It  consists  of  a  system  of  tubes  and 
bags,  Avhich  are  all  connected  together,  forming  a  com- 
pletely closed  system,  the  cavities  of  which  have  no 
direct  conimunication  with  the  osseous  cavities.  The 
membranous  labyrinth  contains  endo-lymph  (Liquor 
Scarpa' ). 

The  Nerve  of  Hearing  (auditory  or  porlio  molUs  of 
seventh)  is  distril3uted  to  the  different  parts  of  the 
internal  ear.  The  vestibular  division  is  distributed  to 
the  utricle  and  saccule,  and  to  the  three  ampullar  of 
the  semi-circular  canals,  where  it  ends  in  peculiar  hair 
cells.  The  rorldear  part  is  distributed  to  the  cochlea, 
being  lielieved  to  end  there  in  the  'organ  of  Corti.' 

EXAMINATION  OF  THE  EAK. 
The  hearing  power  may  be  first  tested  by  ordinary 
speech,  whispering,  or  the  ticking  of  a  watcli.  Deaf- 
ness may  be  due  to  faults  in  the  sound  perceiving  or  the 
sound  conducting  parts  of  the  ear.  Tlie  internal  ear, 
where  the  sound  perceiving  part  is  placed,  is  beyond  our 
reach,  liut  tlie  condition  of  the;  nerve  can  lie  tested  by 
applying  tlie  tuning  fork  to  tlie  iiiiddle  nf  tlie  forehead. 
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In  health  the  fork  should  be  heard  in  Lotli  ears  with 
equal  intensitj'.  If,  then,  it  is  heard  well  in  both  ears 
the  fault  cannot  lie  with  the  auditory  nerve,  and  the 
eause  of  the  deafness  must  be  sought  for  in  the  sound 
conducting  part  (the  external  and  middle  ear).  In  cases 
where  tlie  fault  lies  in  this  part  of  the  organ,  then, 
curiously  enough,  the  tuning  fork  is  heard  best  in  the 
deafer  ear. 

External  Ear  and  Membrana  Tympani. — This  part 
may  l>e  viewed  liy  the  unaided  eye,  by  the  mirror 
alone,  liy  the  mirror  and  speculum,  and  tested  by  the 
tuning  fork.  In  examining  the  membrane  any  change 
of  colour  can  be  noted,  whether  it  is  red,  or  has  lost  its 
gloss_y  appearance  ;  also  whether  it  is  concave  and  shoAvs 
more  clearly  the  various  processes  of  bone  in  relation 
with  it,  from  deficient  internal  pressure,  or  whether  it 
bulges  outwards  from  accumulation  of  fluids  in  the 
tj^mpanic  cavity,  from  obstruction  in  the  Eustachian 
tube,  or  the  results  of  inflammation.  Also  whether  it 
is  moveable  as  by  A^alsalva's  method,  or  perforated,  or 
entirely  or  partially  hidden  by  Avax. 

Middle  Ear  and  Eustachian  Tube. — iNTueh  informa- 
tion can  be  gathered  from  the  examination  of  the 
membrana  tympani  as  to  the  condition  of  the  iniddlo 
ear.  As  it  is  transparent  one  may  be  able  to  sec  fluid 
in  the  middle  ear  through  it.  Also  note  Avhether  it  is 
thickened  from  fibrous  changes  in  the  middle  ear, 
convex  from  accumulations  in  that  cavit}',  or  concave 
from  an  obstruction  in  the  Eustachian  tube  whereby 
the  air  has  become  rarefied,  or  absorlied.  Tlie  other 
avenue  of  inforuiation  as  to  its  condition  is  to  examine 
the  throat,  as  disease  of  tlie  middle  ear  often  begins  in 
tlie  throat  and  passes  upwards  along  t]ie  Eustachinii 
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tulio  to  that  cavity.  Furtlier,  obstruction  of  the  tube  is 
very  ofteu  ilue  to  hypertropliy  of  the  pharyngeal  tonsils 
{ adenniil  rcgetafion.^  nf  the  nawpliarynx )  blocking  its 
orifice.  Then,  by  some  of  the  means  already  described, 
the  Surgeon  .should  examine  whether  the  tube  is  patent 
or  not. 

Chronic  suppuration  of  the  middle  ear  is  usually 
caused  by  inflammation  spreading  up  from  the  throat 
( nam-pltaryngeal  ratarrli ),  and  a  large  number  of  cases 
usually  date  their  commencement  from  an  attack  of 
measles  or  scarlet  fever — probably  again  from  the 
intlammation  spreading  up  from  the  throat.  This  is 
tlie  origin  of  the  'running  ear,'  and  when  examined  the 
mcmbrana  tympani  is  usually  found  to  be  perforated, 
riesides  perforation,  other  and  more  serious  complica- 
tions are  apt  to  follow  supiraration  of  the  middle  ear — 
such,  for  example,  as  inflammation  of  the  mastoid  cells, 
caries  of  the  bone,  facial  paralysis,  inflammation  of  the 
membranes  of  the  brain,  cerebral  abscess,  perforation 
of  the  internal  carotid  artery,  thrombosis  of  the  lateral 
sinus  or  internal  jugular  vein,  and  lastly,  destruction  of 
the  chorda  tympani  nerve.  To  explain  these  phenomena 
one  has  only  to  keep  in  mind  the  relations  of  the 
tympanic  cavity.  <)n  the  irmer  wall  lies  the  facial 
nerve,  covered  only  by  a  thin  crust  of  bone;  and 
immediately  beyond  this  wall  lies  the  internal  ear, 
hence  inflammation  and  .suppuratimi  may  l)e  readily 
.'<et  up  here,  and  may  po.ssibly  I'eaeli  the  Inviii:  through 
tlie  internal  auditory  meatus.  On  the  (niter  wall  the 
chorda  tynijiani  nerve  lies  in  a  fold  of  mucous  mom- 
lii'ane.  The  ronf  is  very  thin,  and  inflamm.ation  can 
readily  pass  through  the  bone  tn  the  dui'a  ma.ier  and 
then  to  the  brain  itself,  especially  in  young  persons 
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the  sutures  have  not  as  yet  solidified.  Only  a 
tliin  layer  of  bone  separates  the  floor  from  the  internal 
jugular  vein ;  the  mastoid  cells  communicate  with  the 
cavity,  and  are  also  in  close  relation  with  the  lateral 
sinus ;  and,  lastly,  the  internal  carotid  artery  is  only 
separated  from  the  anterior  wall  by  a  thin  plate  of 
bone. 

In  trephining  the  mastoid  cells  a  small-headed 
trephine  should  be  used,  and  its  point  must  be  directed 
forwards  and  inwards.  Probacy  a  less  complicated 
form  of  instrument,  such  as  a  gimlet  or  Ijradawl,  is  all 
tliat  is  required,  and  will  be  equally  efficient  in  cases 
demanding  this  operation.  In  either  case  were  the 
instrument  directed  at  right  angles  to  the  mastoid 
process  tliere  is  a  danger  of  going  too  deeply  and 
opening  the  lateral  sinus  and  yet  missing  the  object  of 
the  operation.  After  having  made  an  opening  it  must 
be  treated  in  the  same  way  as  any  other  suppurating 
cavity,  viz.,  introduce  a  drainage  tube  through  the 
mastoid  cells  into  the  tympanic  cavity,  and  wash  it  out 
occasional!)'  with  some  warm  antiseptic  fluid  in  both 
directions,  from  the  external  auditory  meatus,  and  also 
from  the  drainage  tube. 
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CHAPTER  XXVIII. 

HEAD    AND  NECK. 

TIIACHEOTOMY. 
I5y  this  is  iiieaut  the  making  of  an  opening  in  some 
part  of  the  trachea.  Laryngotomy— when  the  opening 
i.s  made  in  tlie  cricu-thyroid  membrane — usually  by  a 
single  thrust;  Tracheotomy— when  tlie  opening  is 
made  through  some  part  of  the  trachea  itself,  either 
above  or  below  the  isthmus  of  the  thyroid  body ;  and 
lionce  we  have  the  Mgli  and  the  low  operations. 
LaryngO-tracheotomy.— In  this  operation  the  opening 
is  made  through  the  crico-thyroid  membrane,  cricoid 
cartilage,  and  upjier  rings  of  the  trachea.  The  opening 
may  be  temporary  or  permanent.  A  feiiipvrarij  opening 
may  be  required  for  (1)  obstructive  a-dema  glottidi.s  ; 
(2)  acute  laryngitis;  (.3)  spasms  from  pressure  on,  or 
irritation  of,  the  recurrent  laryngeal  nerve;  (t)  emiihy- 
scma  of  the  loose  connective  tissue  of  the  neck,  as 
from  a  i)en-knife  wound  ;  (.5)  scalds  of  rima,  by  boiling 
water  or  caustic  fluid  ;  (G)  foreign  bodies  in  the  air 
l>a.ssagcs;  (7)  masses  of  food  in  the  gullet;  (S)  crouji  ; 
('■))  diphtheria.  In  diplitheria  the  obstruction  is 
always  at  the.  chink  (if  the  glottis,  but  in  crouj)  it  is  in 
llic  trachea  and  biondii  as  well.  A  jifnnaiK'iil  oi)eiiing 
luay  br,  riM|uire(l  for  (1)  dironic  diseases  of  the  laryn.\, 
resulting   in    Ihirkcning   of    lln    murous  inniiTninie, 
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iibscessos,  necrosis  of  cartilages,  Ac;  (2)  polypi  of  the 
larynx.  Some  surgeons  doubt  whetlier  it  should  he 
opened  in  croup  and  diphtheria.  In  croup,  the 
dangers  are — («)  Obstruction  to  the  larynx;  \h)  ex- 
tension of  the  disease  down  to  the  lungs.  So  also  in 
diphtheria  Ave  have  similar  dangers — ((.«)  Obstruction  to 
larynx  and  pharynx ;  (b)  pulmonary  inflammation, 
blood  poisoning,  and  exhaustion.  If  the  disease  spread.s 
dowuAvards,  opening  the  trachea  may  not  sa\'e  the 
patient's  life ;  but  it  at  least  saves  him  from  a  verj- 
distressing  kind  of  death,  and  there  is  a  possibility 
(though  it  is  not  very  great)  that  it  may  save  his  life. 
And  we  tliiidv,  therefore,  that  oven  in  croup  and 
diphtheria  opening  the  windpipe  is  a  perfectly  justili- 
able  operation,  so  long  as  it  gives  temporary  relief  or 
aiibrds  the  lead  fltance  of  saA'ing  the  patient's  life. 
Besides,  the  operation  of  opening  the  windjjipe  is  not 
meant  to  cure  the  disease  but  only  to  get  rid  of  the 
danger  of  immediate  death  from  asphyxia,  and  to  red 
the  larynx. 

In  the  middle  line  of  the  neck  we  Hud  the  follow- 
ing structures  (Fig.  44  ): — (1)  Symphysis  of  the  lower 
jaAV ;  (2)  central  tejidon  of  mylo-hyoid  muscles;  (3) 
body  of  the  hyoid  bone  ;  (4)  thyro-hyoid  membrane  : 
(5)  thyroid  cartilage;  (G)  crieo-thyroid  membrane  and 
arteries ;  (7)  cricoid  cartilage,  Avhich  can  be  dis- 
tinguished from  the  rings  of  the  ti'achea  by  its  mow 
resistant  feel ;  ojijjosite  this  cartilage,  as  already  pointeil 
out,  is  tlie  'carotid  tubercle'  of  the  sixth  cervical 
vertebra,  and  opposite  this  jioint  also  is  tlie  usual 
situation  for  applying  a  ligature  to  the  common  carotid, 
above  the  omo-hyoid.  (8)  Two  or  three  ringt  of  th( 
trachea;   (9)  isthmus  of  the  thyroid  body  (usua]l,y 
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crossiug  iibuut  the  iliinl  ur  fuuvtli  riiiga)  ;  (10)  Llie 
trachea  again.  The  level  of  the  vocal  cords  corresponds 
to  the  middle  of  the  anterior  margin  of  the  thyroid 
cartilage. 

Fig.  44. 


s 


7 


Middle  Line  of  Neck. 


1.  Lower  jaw.  2.  Mylo-hyoid  iiai.sclcs.  Jlyoid  bniic. 
■1.  Tbyro-hyoid  mcmbnuic.  i.  Level  of  vdc.il  cords.  G.  Tlij  - 
roid  carUlage,  7.  Cricoid  cartilage,  s.  Crico-tliyrnid  mom- 
brane.    0.  Lateral  lobes  and  i.-,thmu.s  ul  tbo  tliyroid  budy. 

Position  of  the  Patient.— The.  .shoulder;,  are  well 
rai.scd  by  pillow.-,;   Iln-  lii'iid  is  tlirowii  n.^  f;ir  l,aok 
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practicable,  and  kept  perfectly  straight  and  steady  by 
the  wrists  of  an  assistant  standing  at  the  patient's 
head.  A  small  firm  pad  should  be  placed  under  the 
neck  so  as  to  throAV  the  windpipe  forward.  This 
assistant  is  also  to  be  provided  with  a  blunt  hook  in 
each  hand,  by  which  he  retracts  the  soft  parts  as  they 
arc  divided,  taking  care  not  to  displace  them  at  all  ! 
to  one  side  of  the  middle  line,  which  is  more  apt  tu 
happen  when  the  hooks  are  confided  to  the  care  of  tuxi 
assistants.  Another  assistant  is  to  stand  opposite  the 
Surgeon  to  sponge  the  wound  and  secure  bleeding 
vessels  with  catch  forceps  (Wells's).  A  third  may 
administer  chloroform.  By  throwing  the  head  well  i 
backwards  the  trachea  is  drawn  up  into  the  neck  and  ' 
so  gives  the  Surgeon  more  room ;  further  it  helps  to 
steady  it — the  mobility  of  the  trachea  being  one  of  the 
difficulties  of  the  operation.  The  first  assistant  must 
be  specially  cautioned  to  keep  the  head  exactly  straight 
and  in  the  middle  line,  and  at  the  same  time  to  avoid 
s(;[ueezing  the  month  or  nostrils. 

Instruments. — Scalpel,  Spence's  hernia  director,  a  j 
good  supply  of  catch  forceps,  dissecting  forceps,  blunt 
hooks,  a  sharp  hook  to  fix  and  draw  forAvard  tlic 
trachea,  trachea  tubes  and  tapes,  trachea  dilator, 
sponges,  ligatures,  scissors,  &c.  The  Surgeon  stands 
on  the  right  side.  ; 

Incision. — In  tracheotomy,  begin  the  incision  at  the  • 
upper  border  of  the  cricoid  cartilage  for  the  high  opcrn- 
tion,  but  over  the  isthmus  of  the  thyroid  body  for  the 
low,  and  carry  it  downwards,  cxnrthj  in  flic  middle  Jim; 
for  2  ur  inches.  By  this  incision,  (1)  skin,  (-') 
fusriu,  C^)  fatty  tissue,  arc  divided.  On  each  side  of 
the  median  line  arc  the  two  anterior  jugidar  veins, 
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which  are  very  often  cunnected  by  a  ti'ausverse  com- 
municating branch  :  these  must,  if  possible,  be  avoided, 
(f)  Cut  through  the  iuter-muscular  fascia  connecting 
the  edges  of  the  sterno-hyoids  and  sterno-thyroids,  and 
separate  them  with  the  handle  of  the  scalpel;  also 
turn  aside  the  inferior  thyroid  veins  and  tinjroidea  'una 
artery  (if  present),  and  the  isthmus  of  the  thyroid  body, 
and  some  loose  cellular  tissue  will  now  lie  brouuht  into 
view.    After  the  deep  fascia  of  the  neck  is  divided  the 
hiade  of  the  knife  must  be  laid  aside;  after  this  use  the 
handle  of  the  knife  or  Spbnce's  hernia  director.  Turn 
aside  this  loose  tissue  with  the  point  of  the  finger  or  the 
handle  of  the  scalpel,  and  the  trachea  is  then  exposed, 
and  luay  be  opened  (either  above  or  below  the  isthmus 
of  the  thyroid  bod}',  as  circumstances  may  determine) 
thus: — Transfix  and  draw  it  forward  by  a  sharp  hook 
inserted  into  the  cricoid  cartilage,  and  push  in  the 
point  of  the  knife,  tlie  blade  being  held  between  the 
finger  and  the  thumb  half  an  inch  from  the  point  to 
avoid  tlie  risk  nf  transfixing  the  (jesopliagus,  with  its 
hw-k  towards  the  sternum  (this  is  done  whether  the 
operation  be  above  or  below  the  isthmus),  and  cut 
througli  three  or  Four  rings,  a.nd  introduce  the  tube — 
taking  care  first  that  all  bleeding  has  ceased,  unless  tlic. 
lilceding  Ije  due  to  the  semi  asphyxiated  state  of  the 
patient,  when  (iliviously  tlie  best  means  tn  sto[i  it  is  to 
open  the  traclu'a  as  (piickly  as  ])(issible.      In  the  liigh 
operation  the   fascia  connectin.L;-   the  istlinius   f(i  the 
trachfia  can  be  <lividcil  and  flic,  istlmius  depressed  ajid 
lield   th(;rc   by  a,   blunt   hook,    in    cases  where   it  is 
necessary  to  incivase  flic  spac-c.     Tlir  (ipcning  in  the 
trachea  and  the  tissues  covering  it  must  correspond 
cxartly,  otherwise  niucus  and  .ur  ^\■ill  erica]ie  into  the 
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cellular  tissue,  producing  enipliysema.  When  the 
opening  is  made  the  handle  of  the  knife  must  be 
inserted  flatwise  and  then  turned  at  right  angles, 
while  the  Surgeon  turns  away  his  head  till  the  patient 
coughs  and  after  this  he  puts  in  a  trachea  tube,  Avhile 
the  handle  of  the  knife  causes  the  opening  to  gape. 
Some  prefer  to  use  a  special  trachea  dilator.  It  is 
then  to  be  fixed  by  means  of  a  tape  tied  at  one  side. 

The  Trachea  Tube  must  be  of  a  size  corresponding 
to  the  age  of  the  patient :  in  children  under  eighteen 
months,  a  diameter  of  about  one-sixth  of  an  inch  is  said 
to  be  siifficient ;  from  that  age  uji  to  four  years  the 
diameter  should  be  about  a  quarter  of  an  inch.  The 
inner  tube  should  be  loose  and  a  little  longer  than  the 
outer  tube,  so  that  it  may  be  driven  out  by  coughing 
should  it  happen  to  become  blocked  up,  and  still  the 
jjatient  can  breathe  through  the  outer  tube.  Were 
it  shorter,  or  even  the  same  length  as  the  outer  tube, 
then,  in  cases  of  block,  removal  of  the  imier  tube 
Avould  not  relieve  the  patient  as  the  outer  sheath  ■\voidd 
still  be  plugged.  The  outer  tube  has  often  an  opening 
on  its  upper  and  convex  surface,  by  means  of  which, 
Avhen  the  inner  tube  is  removed  and  the  external  open- 
ing closed,  one  can  try  whether  the  patient  is  prepared 
t(j  breathe  through  his  larynx  again.  In  no  case  sliould 
there  be  an  opening  in  this  situation  Ihrougli  hoih  tubes, 
for  then  tlie  patient  would  also  breatlie  through  his 
larynx,  and  keep  it  in  a  condition  of  unrest. 

After  Treatment.  —  Tlie  edges  of  the  wound  arc 
approximated  l)y  strips  of  plaster  or  lel'l  entirely  oi»en. 
The  patient  unist  be  surrounded  by  a  moist 
atmosphere,  and  yd  !»•  supplied  AvitJi  plenty  of  fresh  air; 
a  careful  iinrse  must  be  pruviilrd,  wliose  duly  if  is  to 
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louk  after  the  tube  and  wound,  keeping  it  elear  and 
covered  witli  Avarm  moist  gauze.  The  causes  of  death 
after  this  operation  are — (1)  the  disease  necessitating 
tlie  operation  ;  (2)  interlobular  suppurative  pneumonia 
from  l)lood  being  inhaled  at  the  moment  the  tracliea 
was  opened ;  (3)  bronchitis  from  the  inhalation  of  cold 
air,  as  the  warming  apparatus  provided,  by  nature  (the 
nose),  is  out  of  use  for  tlie  present,  and  its  place  must 
therefore  be  hlled  by  artificial  means,  sucli  as  tlie 
bronchitis  kettle,  warm  moist  gauze,  &c. 

P.ELATIONS  OF  THE  TRACHEA. 
The  tracliea  extends  from  the  lower  border  of  the 
cricoid  cartilage  (or  opposite  tlie  sixth  cervical  vertebra) 
t(j  the  body  of  the  fourtli  dorsal  verteljra  where  it 
divides  into  the  two  l:)ronchi.  It  is  usually  said  to 
extend  from  the  fifth  cervical  to  the  third  dorsal 
vertebra  ;  but  in  tlie  above  numbers  1  have  followed 
the  teachiug  of  the  ivlinburgh  School.  Its  position 
vari(;s  with  the  position  of  the  head  —  Hexed  or 
extended.  The  larynx  and  upper  part  of  the  trachea 
are  also  raised  during  deglutition,  and  during  inspira- 
tion its  length  in  the  neck  is  diminished,  because  the 
"l)l)er  margin  of  the  thorax  is  raised.  These  changes 
of  po.sition  are  readily  admitted  because  of  tlie  iiliro- 
elastic  membrane,  which  foriiis  the  basework  of  the 
trachea,  and  in  which  the  cartilaginous  I'iugs  are 
embedded.  The  iiioveiiieiits  taking  place  during 
diiglutition  are  u.seful  in  sharply  diagnosing  all  tuiiKnirs 
'  oiinected  witii  the  traciu;a,  r.g.,  goitre  ;  the  patient  is 
direcled  I,  swalluw,  when,  if  tlie  tumour  is  conii(;etcd 
with  the  trachea,  it  will  li.sr,  u'illi  it  diiiing  deglutition 

111  (lie  neck  I  he  ll,i.rhe.-l  oceupir;;  l  lir  Uliddlr  line  lvin,r 
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in  front  uf  the  oesojjliagus  and  A'ertebral  coluum.  in 
front  of  it  we  lincl  the  sterno-liyoid,  sterno-tliyroid,  and 
deep  cervical  fascia,  istlnnus  of  the  thyroid  hody,  and 
the  inferior  thyroid  veins,  and  the  tiiyroidea  inja 
artery,  if  it  exists.  At  the  sides  Ave  find  the  conimun 
carotid  arteries,  the  lateral  lobes  of  the  thyroid  body, 
ijiferior  thyroid  arteries,  and  the  recurrent  laryngeal 
nerves.  In  the  thorax — In  frouf,  the  upper  part  of  the 
sternum,  and  the  origin  of  the  sterno-liyoid,  and  sterno- 
thyroid muscles,  the  remains  of  the  thymus  gland,  left 
innominate  vein,  transverse  part  of  the  arch  of  the 
aorta  with  its  branches.  Behind  is  the  oesophagus  ;  on 
the  rigid  side  the  pleura  and  right  vagus,  and  on  tlie 
iejt  side  the  pleura,  left  vagus,  left  recurrent  laryngeal 
nerve,  and  left  common  carotid  artery.  The  length  of 
the  trachea  is  about  four  and  a  half  inches,  and  its 
diameter  is  about  three-quarters  of  an  inch.  The  riijiit 
bronchus  is  shorter,  wider,  aiid  more  horizontal  in  its 
course  ;  the  left  is  longer,  narrower,  and  more  oblique 
in  direction.  It  is  usually  said  that  I'oreign  bodies  for 
these  reasons  are  more  apt  to  pass  into  the  left 
bronchus;  but  the  larger  size  of  the  opening  of  the 
right  bronchus,  and  the  lact  that  tliei-efore  the  septum 
is  to  tlit^'  left  of  the  middle  line  would  seem  Lo  indicate 
that  foreign^  bodies  would  more  reailily  lind  their  way 
into  tlie  right  bronchus. 

NOTE.— (1)  If  the  incision  is  not  exactly  iu  the 
middle  line,  it  will  be  dillicult  to  kec])  the  tulie  in  its 
place  ;  and  besides,  the  carotid  arteries  might  be  injured. 
(•2)  Aliove  the  isthmus  the  trach(;a  is  (juite  supertieial, 
and,  as  a  rule,  has  no  veins  of  conseiiueuee  in  front, 
except  a  conimuuieation  between  the  superior  thyroids: 
where  the  isthmus  cros.ses  (about  the  third  or  fourtli 
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rings),  thero  is  usually  a  plexus  of  veins,  besides  the 
isthmus  itself;  below  the  isthmus,  the  trachea  is  more 
deeply  placed,  being  covered,  in  addition  to  tlie  super- 
ficial structures,  by  the  sterno-hyoid  and  stern n-thyroid 
muscles,  the  large  inferior  thyroid  veins,  and  some- 
times by  a  special  arterial  brancli  to  the  thyroid  body  

tlie  '  thyroidea  ima.'  (3)  In  stout,  shoi't-necked  persons, 
the  lower  part  of  the  trachea  is  more  deeply  placed. 
The  chief  difficulties  of  the  low  operation  are  :— (1)  Tlie 
trachea  is  deeper,  as  it  gradually  recedes  from  the  surface 
as  it  passes  downwards ;  (2)  the  inferior  thyroid  veins 
aud  the  anterior  jugnlars,  with  a  cross  branch,  lietween 
tliem  are  in  the  way;  (3)  the  danger  tn  tlie  isthmus  is 
greater,  because  we  must  cut  iowanU  it,  in  order  to 
avoid  tlie  important  structures  behind  the  upper  part 
of  the  stermim;  (4)  the  thymus  body  may  bo  in  front 
(if  this  part;  (">)  the  occasional  presence  of  the 
'thyroidea  ima;'  (G)  the  left  innominate  vein  may 
take  an  unusually  higli  course,  and  is  all  the  more 
likely  to  be  in  tlie  way  when  tlie  liead  is  thrown  l)ack. 

TRACJIK(iTf).MV  IX  ( '  1 1 1 1, 1 )  i;  KTs^. 
Tlere  tlie  relations  of  the  parts  Sdiiiewliat  altered. 
The  neck  is  shorter;  'but,  relatively,  the  space  is 
greater  between  the  isthmus  of  tlie  thyroid  liody  and 
the  of  the  sternum,  so  that  the  cervical  [lart  of  the 
lrnche;i  is  longer  than  in  the  adult.'— (Si-nxcic).  IJut 
111  the  child  the  tra/du'a  is  smaller,  more  deeply  j^laced, 
and  more  moveable  than  in  the  adult;  also,  the  danger 
from  lifpmorrhage  is  gnjater,  on  a(T(,init  of  the  large 
size  of  the  venous  plexus  in  coiuiertion  with  the 
thyroid  l),,dy.  There  is  more  sulientaneoiis  fat  to,,; 
ind  tiie  can.tids  are  in  ,doser  relation  to  the  tnehea,  ,so' 
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tluat  a  digld  devicatioii  from  tlie  niiddlo  line  may  wound 
one  or  otlier  of  these  important  arteries.  The  presence 
and  large  size  of  the  thymus  body  in  the  child  will 
also  complicate  the  operation. 

A  small  hard  pillow  is  placed  under  the  neck,  and 
the  episternal  notcli  is  taken  as  the  guide,  the  incision 
being  a  finger's  breadth  above  this.     It  is  very  im- 
portant to  keep  both  the  head  and  the  incision  exactly 
in  the  middle  line.     According  to  Dr  Symington  the 
usual  position  of  tlio  larynx  in  relation  to  the  verteln-al 
column  in  the  new  born  child  is  from  the  lower  border 
of   the  atlas  to  the  middle   of  the  fourth  eervii'al 
vertebra ;  in  the  adult  it  extends  from  the  middle  of  | 
the  third  cervical  to  the  lower  liorder  of  the  sixth 
cervical.     Tfe  does  not  believe  that  this  higli  position  ! 
i.s  due  to  its  relatively  small  size,  as  often  stated ;  and 
he  further  believes  that  its  downAvard  movement  is  | 
caused  by  the  growth  of  the  facial  portion  of  the  skull.  ( 

Traclieotomy  is  the  operation  for  children.     In  the 
child  the  crico-thyroid  space  is  too  small  to  alloAv  of 
the  introduction  of  a  tube  of  suflicient  calibre  to  support  ■ 
life,  and  therefore  tracheotomy  is  to  be. preferred. 

LAr.YKCOTOMV. 
The  crico-thyroid  membrane  is  ipiite  superficial,  and  , 
may  be  felt  as  a  .slight  depression  about  one  inch  below  j 
tlie  'pomnm  Adami.'     If  the  case  is  urgent,  open  by  | 
plunging  in  the  knife  at  once  :  if  not,  we  may  take  the  j 
matter  more  coolly.     <  »vcr  the  sjiace  make  a  vertical 
incision  in  the  middle  lino  tlirough  the  skin,  about  au 
inch  in  length,  and  then  make  a  mi^^  cut  Ihrougli  the 
meml)rane.'  The  only  danger  likely  to  arise  is  haunorr-  | 
ha"e  from  the  small  arteries  which  cross  and  anastomose  . 
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in  front  of  the  membrane  (tlie  crico-tliyroid  branches  of 
superior  laryngeals).  Tliey  are  seldom  a  source  of 
trouble ;  and  by  making  a  cross  incision  they  are  not 
likely  to  be  wounded.  Cases,  however,  are  on  record 
where  serious  and  even  fatal  haemorrhage  occured  from 
tliesc  vessels  ;  I  have  uiyself  seen  a  subject  in  the 
dissecting  room  where  a  trunk  as  large  as  tlie  radial 
artery  crossed  in  front  of  tlie  crico-thyroid  membrane. 
Laryngotomy  is  to  be  preferred  in  the  adult  because: — 

(1)  The  opening  is  quite  as  good  as  in  tlie  trachea; 

(2)  it  is  far  safer,  from  the  simple  anatomy  of  the  jiarts; 
it  is  more  quickly  performed  ;  (4)  diseases  whicli 

necessitate  the  operatioii  in  the  adult  have  little 
tendency  to  spread  downwards.  It  should  be  used  as 
a  rule  in  the  adult  male  ;  it  is  best  in  cases  of  foreign 
bodies  impacted  in  the  larynx,  limited  chronic  disease, 
as  syphilitic  ulceration,  acute  or  chronic  cedema  glottidis, 
tumours  of  the  larynx,  preliminary  to  other  operations 
about  the  head  and  face,  where  there  is  danger  of  blood 
passing  down  the  trachea,  spasm  of  the  muscles  of  the 
larynx  from  reflex  irritation,  as  in  cases  of  aortic 
aneurism.  But  in  cases  of  foreign  bodies  in  the  trachea, 
bronchi,  or  pliarynx,  tracheotomy  should  be  performed. 

CEclema  Glottidis.  — CRdematous  infiltration  aliout 
tlie  larynx  is  chiefly  confined  to  tlic  sul)-mucous  areolar 
tissue  round  tlie  epiglottis,  aryteno-epiglottidean  folds, 
and  arytenoid  cartilages.  In  these  situaljons  the  sub- 
mucous tissue  is  very  Inose  and  freely  movable,  and 
readily  liecomes  infiltrated  and  distended  with  serous 
cfl'usion — so  much  so,  as  almost  to  occlude  the  rima 
glottidis.  But  this  effusion  and  distension  never  extends 
l>elow  the  true  vocal  cords,  being  limitiMl  at  this  ])oiiit 
by  the  direct  adliesifin  of  ilie  murous  membrane  to  the 
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fibrous  tissue  forming  tlie  cords,  witliout  the  intervention 
of  any  sub-mucous  coat. 

CUT  THROAT. 

This  may  be  (1)  above  the  hyoid  bone,  when  probably 
the  following  structures  will  be  divided: — Skin  and 
superficial  fascia,  radicles  of  the  anterior  jugular  veins, 
deep  fascia,  anterior  belly  of  the  digastric  muscles, 
mylo-hyoid,  genio-hyoid,  genio-hyoglossus,  and  probably 
right  through  into  the  floor  of  tlie  mouth.  Lingual 
artery,  branches  of  the  facial  vessels,  hypoglossal  nerve, 
lingual  nerve,  and  sub-maxillary  gland.  (2)  Below 
the  hyoid  bone.- — Integumentary  structures,  anterior 
jLigidar  veins,  facial  and  superior  thyroid  vems,  sterno- 
thyroid, thyro-hyoid,  and  omo-hyoid  muscles,  thyro- 
liyoid  membrane,  inferior  constrictor,  internal  branch  of 
superior  laryngeal  nerve,  superior  laryngeal  artery,  and 
probably  also  the  superior  thyroid  and  lingual  arteries 
too.  The  cut  may  open  into  the  pharynx.  (3)  Below 
the  box  of  the  larynx,  a  rare  form;  the  integuments, 
anterior  jugular  veins,  sterno-hyoid,  sterno-thyroid, 
omo-hyoid,  possibly  the  sterno-mastoid,  thyroid  gland, 
superior  and  inferior  thyroid  arteries,  the  thjToid 
veins,  especially  the  inferior,  recurrent  laryngeal  nerves, 
trachea,  and  cesopliagus,  and  prevertebral  muscles. 

In  most  cases  the  bend  is  thrown  so  well  back  that 
the  gash  may  extend  right  down  to  the  vertebra'  without 
injuring  the  carotid  arteries,  and  therefore  without 
causing  immediate  death;  the  lower  down  tlie  cut  is 
made,  tlie  more  likely  are  the  ve.'i.sels  to  be  opened. 
The  dangers  are  (1)  great  and  fatal  luvmorrliage  at 
once;  (2)  less  rapid  deatli  by  being  gradually  choked 
by  the  blood  inhaled  into  tlie  windpipe;  later  (3) 
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piieumouia  from  the  entrance  of  blood  into  the  bronclii; 
(4)  l)ronchitis,  from  entrance  of  cold  air,  &c. 

OPERATIONS  0\  THE  05S0PHAGUS. 

Relations  in  Neck, — It  is  ahout  nine  inches  in  length, 
and  extends  from  the  lower  border  of  the  cricoid 
cartilac;e  to  the  stomach — abont  the  level  of  the  ninth 
dorsal  vertebra.  In  froiif  is  the  trachea,  and  the  thyroid 
gland  and  thoracic  dnct  low  down;  behind  it  rests  against 
the  vertebrie  following  the  curves  of  the  column,  and 
also  rests  on  the  longus  colli  muscle;  on  earJi  side  are 
the  common  carotid  arteries,  thj'roid  gland,  recurrent 
laryngeal  nerves,  and  inferior  laryngeal  arteries.  Tlie 
narrowest  parts  of  the  tube  are  (rt)  at  its  commencement, 
and  (/>)  next  where  it  passes  through  the  diaphragm. 
CEsophagotomy  (opening  the  oesophagus  for  the  purpose 
of  removing  a  foreign  body — a  temporary  opening). 
CEsopiiagOStomy  (opening  the  oesophagus  in  order  to 
make  a  mouth  there  to  feed  the  patient — a  permanent 
ojiening).  The  position  of  the  patient  is  the  same  as 
for  ligature  of  the  common  carotid.  Instruments. — 
Scalpels,  directors,  retractors  (broad  copper),  blunt 
hooks,  catch  forceps,  di.ssecting  forcejis,  a  Imlbous  headed 
bougie,  sponges,  needles,  ligatures,  iV-c. 

Make  an  incision  about  foiii'  inches  in  length  along 
the  anterioi-  })order  of  the  hvfl  sterno-mastoid  (as  the 
o/sophagus  in  the  neck  lies  to  the  left  of  tli(>  middle 
line),  beginning  a  little  bodow  the  level  of  llic  upper 
border  of  the  thyroid  cartilage.  The  incision  is  almost 
the  .same  as  that  neces.sary  in  ligature  oF  the  left  common 
carotid,  low  down,  but  a  little  nearer  Ihc  middle  line. 
Divide  the  .skin,  platysma,  and  fascia,  and  di'aw  aside 
the  sterno-Mia.stoid,  or  divide  its  sternal  licad.     ( 'arefnily 


•''22  TJie  Anatomy  of  Siiri^cry. 

dissect  clown,  with  the  handle  of  the  knife,  or  fingers, 
between  the  carotid  sheath,  trachea,  and  larynx.  DraM' 
the  sterno-hyoid  and  sterno-thyroid  muscles  towards  the 
middle  line,  the  thyroid  body  ujDwards,  and  if  the  omo- 
liyoid  be  in  tlie  way,  divide  it.  Great  care  is  now 
necessary  to  aA^oid  wounding  tlie  thyroid  arteries — 
especially  the  inferior — passing  to  tlie  lower  angle  of 
tlie  thyroid  body  behind  the  carotid  sheatli;  also  to 
avoid  injuring  tlie  left  recurrent  laryngeal  nerve,  whicli 
lies  between  the  oesophagus  and  trachea.  The  reso- 
]3hagus  being  exposed,  pass  a  bulbous  bougie,  or  probang, 
through  the  mouth  into  it,  and  cause  its  walls  to  project: 
this  is  made  to  servo  as  a  guide  for  the  necessary 
incision;  otherwise  the  air  passages  might  be  cul 
into. 

After  Treatment. — The  patient  must  be  fed  through 
a  narrow  tube  (JSTo.  10  Catheter)  passed  through  the 
mouth,  past  the  woimd  in  the  ceso^jhagus,  for  a  few 
days  till  granulations  form  on  the  sides  of  the  wound, 
and  close  up  the  intermuscular  cellular  planes.  No 
sutures  are  required  for  the  wound  in  the  o?sophagus, 
or  for  the  external  wound  either,  though  after  the 
granulations  have  formed  it  may  be  stitched  up  if 
thouglit  necessary.  The  danger  of  this  ojieration  is 
the  risk  of  setting  up  cellulitis  in  the  extensive  inter- 
nniscular  cellular  planes  of  the  neck.  As  the  wound 
ill  the  OL'Sophagus  is  parallel  with  its  long  axis,  there 
'  is  no  risk  of  f3ubse(pient  .stricture.  (The  different 
effects  of  transverse  and  longitudinal  division  of  tubes, 
in  relation  to  stricture,  was  first  pointed  out  by  1  >r 
Jf)HN  Duncan  .some  years  ago.) 
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THE  PHARYNX. 

This  is  a  membrano-miiscnlar  sac,  atoiit  four  and-a- 
lialf  inclies  in  length,  extending  from  the  under  sur- 
face of  the  skull  to  tlie  cricoid  cartilage.  IMvind  it 
is  connected  by  loose  areolar  tissue,  with  the  vertebrfp 
and  the  lonsrus  colli,  and  anterior  recti  muscles.  It 
is  connected  above  to  the  base  of  the  skull,  being 
attached  to  the  internal  pterygoid  plate,  the  pterygo- 
maxillary  ligament,  tlie  lower  jaw,  tongue,  hyoid  bone, 
larynx,  and  styloid  process.  In  relation  to  its  outer 
surface,  we  find  the  common  ami  internal  carotid 
arteries,  the  internal  jugular  V(uns,  the  glosso-pharyn- 
geal,  the  sjjinal  accessory,  the  vagus,  and  the  ninth 
cranial  nerves,  and  the  sympathetic  trunks.  It  has 
seven  openings — tlu;  two  posterior  nares,  the  two 
luistachian  tubes,  the  mouth,  larynx,  and  oesophagus. 

Parotid  Duct  (J^tensox's). — Its  cour.se  is  indicated 
}iy  a  lin(^  drawn  from  the  external  auditory  meatus  to 
a  little  below  the  nostril.  Above  it,  is  the  transverse 
facial  artery,  and  below  it  are  some  branches  of  the 
facial  nerve.  It  perforates  the  cheek  ol)li(piely,  or 
almcst  at  right  angles  to  its  former  course,  opposite 
the  second  molar  tootli  of  the  upper  jaw.  It  is 
necessary  to  rememljcr  its  cour.se,  as  it  may  be  divided 
in  wfjunds  or  operations  about  the  face,  and  give  rise 
to  salivary  fistula. 

Division  of  the  Fifth  Nerve  on  the  Face.  —  The 
supra-orbital  notcli  or  foranit'ii  is  situated  about  the 
junction  of  tlie  inner  with  the  middle  third  of  the 
supra-ni'bital  margin.  I'^rom  this  pfiint  a  ]>e,r])endicular 
line  drawn,  witli  a  slight  indinatinn  outwarils,  so  as  to 
cro.ss  the  interval   between  tlie  two   bimspid  teetli. 
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passes  over  ilu'  infni-nrliital  and  mental  foramina. — ■ 
(Holden). 

Before,  however,  resorfcing  to  such  extreme  measures 
for  tlie  relief  of  neuralgia,  &c.,  it  is  a  good  plan  alwaj^s 
to  look  the  month,  and  direct  the  patient  to  get  rid  of 
all  rotten  teeth,  which  are  jierhaps  the  most  common 
cause  of  neuralgia. 

Division  of  tlie  Lingual  Nerve  ('Gustatory'). — 
Tliis  being  the  nerve  of  common  sensation  to  the 
anterior  two -thirds  of  the  tongue,  its  division  has 
heen  practised  inside  the  mouth,  with  the  view  of 
relieving  the  pain  of  cancerous  ulcers  of  that  organ, 
and  diminishing  the  profuse  salivation  in  cases  where 
operation  is  out  of  the  question.  It  is  a  branch  of  the 
third  division  of  the  fifth,  and  opposite  the  second 
molar  tooth,  it  is  simj^ty  covered  hy  the  mucous  mem- 
brane of  the  floor  of  the  mouth.  1.  Hilton's  Plan. — 
Is  to  divide  the  nerve  opposite  the  second  molar  tooth, 
where  it  can  be  raised  by  a  blunt  hook,  seen,  and 
divided.  But  in  cases  Avliere  the  disease  has  involved 
the  floor  of  the  mouth  this  plan  is  inapplicable,  and, 
further,  the  guides  to  the  spot  in  question  are  not  quite 
definite,  2.  Mr  Lucas  gags  the  jiatient  and  then 
passes  a  strong  silk  ligature  througli  the  tip  of  the 
tongue,  and  pidls  it  forwards,  and  to  the  opposite  side 
to  that  on  whicli  lie  is  to  divide  the  nerve.  In  tin's 
way  the  nerve  is  seen  standing  out  as  a  firm  cord, 
(extending  from  tlic  angle  of  the  jaw,  along  the  side 
of  the  tongue.  A  sliarj)  hook  is  then  passed  beneath 
it,  and  then  the  mucous  membrane  divided  over  it,  and 
(.lie  nerve  then  cut,  stretched,  or  a  portion  removed  as 
tlic  Surgeon  may  think  lit.  3.  Moore's  Plan.  —  He 
divides  the  nerve  further  liack  tlinn   Mr  Hilton,  and 
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takes  as  his  guide  the  last  uiolar  tooth.  Guide. — A 
line  drawn  from  the  middle  of  the  erown  of  the  last 
luular  tooth  to  the  angle  of  the  jaw.  This  line  will 
cross  it  in  the  exact  place  where  it  should  he  cut. 
It  lies  about  half  an  inch  from  the  tootli  between  it  and 
the  anterior  pillar  of  the  fauces,  parallel  with,  but 
behind  and  below  the  prominent  alveolar  ridge  on  the 
inner  side  of  the  body,  and  ascending  ramus  of  the 
liiwer  jaw.  ]'mter  the  knife  about  three  quarters  of  an 
inch  Ijehind  and  below  the  last  molar  tooth,  and  cut 
down  to  the  bone,  and  the  nerve  is  certain  to  be 
divided. 

Removal  of  the  Tonsils.— The  tonsils  are  situated 
1  letween  tin;  anterior  and  posterior  pillars  of  the  fauces, 
and,  in  hcaltli,  do  not  project  beyond  the  level  of  these 
arches.  If  they  are  much  enlarged  they  interfere  with 
lespiration,  and  must  be  removed;  this  may  be  done 
by  a  probe-pointed  bistoury.  Cut  dowmvards  and 
inwards,  and  on  no  account  turn  the  edge  of  the  knife 
outwards,  lest  the  internal  carotid  artei'y,  and  the 
ascendiiig  pharyngeal  branch  of  the  external  carotid,  be 
injured,  there  being  nothing  covering  these  vessels  at 
this  point  except  the  ])haryngeal  aponeurosis  and  the 
superior  constrictor  of  the  pliaiTiix. 

Bursae  in  the  neck. — (1)  There  is  one  in  front  of  the 
'  ponnnn  Adanii;'  (2)  anollier  between  the  thyroid 
cartilage  ami  the  posterior  surface  of  the  Iiyoid  bone; 
(:'>)  and  ont!  between  the  muscles  (jf  tlic  tongue.  The 
tliird  may  not  be  present;  either  nf  the  burf-ie  may 
'"•casiiiually  be  enhirgi;d. 

Dislocation  of  the  Lower  Jaw. — This  is  perhaps  tlu' 
most  common  inus''ulnr  dislocation.  It  is  usually 
i-auicd  liy  t-onie  sudden  cxertinn  on  the  pait  of  the 
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patiunt,  or  spasmudic  action  of  the  depressors  of  Ihc 
jaAv,  as  in  gaping,  fits  of  laughter,  attempting  to  take 
too  large  a  bite,  i^'c.  It  may  be — (1)  unilateral  or 
incomplete;  i^l)  bilateral  or  comj^lete,  according  as  one 
or  both  of  the  condyles  arc  displaced.  "When  the 
mouth  is  opened  the  condyle  with  the  inter-articular 
fibro-cartilage  glide  forward  on  to  the  eminentia  articu- 
laris;  but  if  this  be  continued  too  far,  and  if,  at  the 
same  time,  the  external  ptertjrioitl  muscle  contracts  for- 
ciljly,  tlie  condyle  slijDS  forward  into  tlie  zygomatic 
fossa.  In  this  waj^  a  dislocation  is  produced.  Xei.aton 
believes  that  it  is  caused  by  the  coronoid  process  lock- 
ing against  the  malar  bone;  but  Mr  IIea'j'h  simply 
attributes  it  to  excessive  muscular  action.  Probable 
during  the  wide  gape  some  of  the  sensory  twigs  of  the 
fifth  are  S([ueezed,  and  the  stimulus  thus  communicated 
to  the  nerve  may  reflexely  cause  contraction  of  the 
muscles  that  pull  forward  and  depress  the  jaw.  It  is 
most  likely  to  be  the  auriculo-temporal  nerve  that  is  irri- 
tated in  the  same  way,  for  example,  as  in  ear  yawniiig. 
The  capsular  ligament  is  not  ruptured,  and  reduction 
is,  as  a  rule,  easily  accomplished  by  disengaging  the 
condyle,  by  pressing  down  with  the  thumbs,  guarded 
by  a  towel,  in  the  mouth  behind  the  last  molar  tooth, 
while  at  the  same  time  the  (diiu  is  pushed  upwards  and 
liackwards  by  the  lingers. 

Venesection  from  External  Jugular. — This  may  be 
useful  in  cases  of  croup  in  young  children,  apojjlexy  in 
adults,  or  in  venous  congestiou  of  the  head  or  chest. 
The  course  nf  l,lic  vi'in  may  be  indicated  by  a  line 
drawn  iVom  a  jMiint  midway  bchujcu  thr  mastoid  pro- 
cess and  Ihc  angle  of  the  Jaw  in  the  uiidillc  (if  the 
riavirlc.     The  \ein  is  cio.s.scd  oljlicpirly  by  Ihc  lihrcsof 
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the  platytiiua,  their  relative  positions  being  represented  v. 
very  nearly  by  the  letter  X.  To  secure  a  good  flow,  the 
cut  in  the  vein  must  be  oblique,  because  if  longitudinal 
the  edges  would  not  gape.    But  the  external  jugular 
must  not  be  opened  by  a  single  oblique  thrust  at  once, 
because  the  cut  would  then  be  parallel  to  the  fibres  of 
the  platysma,  which  Ijy  their  contraction  would  prevent 
the  free  exit  of  the  blood,  and  might  give  rise  to  extra- 
vasation and  thrombus.  It  should  be  opened  about  the 
middle  of  the  neck  while  it  lies  on  the  sterno-mastoid, 
because  at  this  point  it  is  luost  superficial  and  more 
firmly  fixed.    (1)  Compress  the  vein  at  the  lower  part 
of  the  neck  to  make  it  '  rise,'  and  also  taviprevent  the 
entrance  of  air;  this  is  best  accomplished  by  a  thick 
compress  over  the  lower  part  of  the  vein,  held  in  posi- 
tion by  a  Imndage  passed  around  the  neck  and  under 
the  opposite  axilla.    (2)  Make  an  incision  in  the  skin 
obliquely  to  the  course  of  the  vein.    (3)  f  )ivide  the 
fibres  of  the  platysma  tran.sversely.    (4)  Upcn  the  vein 
by  an  olili([ue  incision  (exactly  the  same  direction  as 
that  made  in  the  skin,  but  rather  smaller).   To  stop  the 
bleeding,  fix  a  pad  of  lint  over  the  wound  by  strips  of 
adhesive  plaster,  the  whole  Ijcing  held  in  positioi\  by  a 
domet  bandage  and  plenty  uf  cotton  wool. 

Arteriotomy  from  Anterior  Branch  of  Temporal. — 
This  may  be  necessary  in  alfections  (jf  the  eye,  ''..'/.,  in 
iritis  when  there  is  great  pain.  Its  pulsations  ciin  he 
felt  about  oiii'  im-h  and  a,  ipiarter  hcliiiHl  tlie  external 
angular  process  of  tlu'  li'ontal  lionc.  ( 'ompii'ss  im  the 
didal.  side  of  the  intended  u|ieiiing  In  lill  ami  (lisLcml 
the  vessel  (veins  sliould  be  conqiressi'd  mi  Mir  /irn.rniia/ 
side).  Expose  it,  by  cut. Ling  thmii-li  I.Im'  su|icrliriiil 
iitructui'cs  and  Lhc  dense  fascia,  cuvrriiig  il,  ami  Ihcii 
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make  an  oblique  opening  into  it.  To  stop  the  flow,  cut 
the  artery  completely  through,  Avlien  its  coats  will,  as  a 
rule,  contract  and  retract  sufficiently  to  stop  the  bleed- 
ing; if  not,  secure  by  acupressure,  or  ligature  the  cut 
ends.  A  pad  is  then  to  be  placed  over  the  wound  and 
held  in  position  by  a  stella  bandage. 

JIAIIE  LIP  ANJ)  L'LEFT  PALATJ-:. 
To  understand  these  conditions  it  will  be  necessary 
to  say  a  few  words  as  to  their  development.  Between 
the  first  visceral  arch  and  the  frontal  protuberance  of 
the  endjryo  is  situated  the  buccal  depression,  which  in 
tiuie  becomes  the  mt)uth.  The  frontal  protuberance 
sends  down  a  process  from  which  is  developed  the 
A-omer,  the  triangular  cartilage,  and  soft  coverings  of 
the  nose,  tlie  pr;B-maxillary  bones  with  their  contained 
incisor  teeth,  and  the  central  part  of  the  upper  lip. 
The  first  visceral  arch  divides  at  its  anterior  extremity 
into  a  superior  and  an  inferior  maxillary  process.  The 
inferior  processes  on  each  side  unite  at  a  very  early 
period  to  form  the  lower  jaw,  and  the  superior  maxillary 
processes  and  the  frontal  process  should  also  unite 
together,  })robably  between  the  sixth  and  t  welftli  weeks 
(if  fa'tal  life,  to  form  llie  upper  Hp  and  eijmplclc 
alveolar  ridge.  Any  arrest  of  development  during  this 
period  will  result  in  more  or  less  complete  hare  lip, 
and  as  the  frontal  process  forms  the  centre  parts  of  the 
upper  lip  and  jaw,  it  is  easy  to  see  tliat  tlie  ga]i  nuTst 
necessarily  bi_'  at  one  or  other  side,  or  on  both  sides,  as 
the  case  may  be.  In  regard  to  the  palate,  at  the  sixth 
week  of  fcetal  life  the  mouth,  nose,  and  pharynx  form 
one  large  midivided  space.  Soon,  after  this,  howevoi', 
a  process  begins  to  grow  iuAvards  fi'om  (he  afveolar 
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ridge  on  each  side,  wliich  ultimately  form  the  hard  and 
soft  palates,  except  the  part  in  front  of  the  oblic|ue 
sutures  formed  by  the  pr;emaxillary  bones,  which  are 
developed  from  the  frontal  protuberance.  The  palate 
should  be  completed  about  the  ninth  week.  In  the 
lips  and  palate,  therefore,  the  line  of  imion  is  Y-shaped, 
the  upper  diverging  arms  representing  the  prsemaxillary 
sutures,  while  the  straight  part  represents  the  line  of 
union  between  the  two  sides  of  tlie  palate.  Hon-union 
may  occur  along  the  Avhole  of  this  line,  giving  the  most 
extreme  degree  of  combined  hare  and  cleft  palate, 
in  wliicli  case  the  part  of  the  frnntal  process  which 
should  have  formed  the  central  part  of  the  upper  lip 
and  alveolus  is  attaclied  to,  or  ratlier  has  not  separated 
from,  tlie  tip  nf  tlie  nose.  It  may  vary  from  this,  the 
most  extreme  form,  to  a  mere  slit  or  dent  in  one  lip, 
usually  the  left.  In  operating  for  hare  lip,  the  foUow- 
structures  will  be  divided  from  without  inwards : — (1) 
skin  ;  (2)  superficial  fascia  ;  (3)  orbicularis  oris  muscle  ; 
(4)  coronary  vessels  ;  (.'"))  mucous  glaiids  and  mucous 
luembrane.  iNote  the  position  of  the  vessels,  between 
the  muscle  and  the  mucous  meml)raiic.  In  o])erating 
tlie  chief  points  to  attend  to  arc — (1)  to  pare  the  edges 
freely,  so  as  to  give  a  raw  surface  witli  sliai'j)  corners 
and  not  roundetl  edges  ;  (2)  to  loos(tn  the  mucous  mem- 
brane bfttwcen  tlie  lip  and  tlie  gum  freely  to  avoid 
tension  on  the  sutures,  and  obviate  tlie  necessity  of 
sueli  things  ;is  trusses,  i^^'.c.  ;  (.'3)  prevent  any  niek  or 
dent  in  tlic  lij)  aft,rrw;irds.  j'or  I, Ids  piii'pose  some  are 
content  to  trust  to  fiM'c  jiaring  of  Llie  rd^-es  iiiid  loosen- 
iTig  of  the  mueous  nienilirane  and  neat  iippositioii  \vith 
sutures  ;  otbers  ni.'ikc  tlic!  raw  edges  (■(uicave  froin  ;ibo\-e 
downwiirds.     Xki.aton,  in  suifnlilc  ciises,  does  nofijuilc 
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pare  oif  the  parts  from  tlie  side  of  tlie  cleft,  but  leaves 
til  em  attached  to  the  free  edge  of  the  lip,  and  brings 
them  down  so  as  to  make  a  diamond-shaped  wound 
instead  of  the  usual  triangular  cleft.  The  sides  are 
then  brought  together,  and  instead  of  a  depression  there 
is  a  distinct  jDrojection  at  the  site  of  the  former  dc- 
Jiciencj'.  In  other  cases  only  one  of  the  tags  is  left,  wliicli 
is  then  brought  across  the  cleft  and  stitclied  to  tlie 
opposite  side.  The  best  age  for  operating  will  depend 
on  tlie  strength  and  health  of  tlie  patient,  unless  tlic 
want  of  strength  is  due  to  tlie  condition  in  question  ; 
it  may  be  done  from  a  few  Aveeks  after  birtli  up  to  the 
third  or  fifth  month,  usually  before  the  first  dentition. 
If  not  done  by  that  time  it  must  be  left  tiU  after 
the  completion  of  the  first  dentition — after  the  second 
year.  The  instruments  required  are: — A  well-worn 
and  very  sharp  scalpel,  several  pairs  of  Wells's  forceps, 
dissecting  forceps,  hare-lip  pins,  wire-cutting  nippers, 
sillc  sutures  for  the  mucous  membrane,  horse  hair 
sutures  for  the  skin,  silver  wire  for  deep  sutures, 
adhesive  plaster,  catgut  ligatures,  flexible  collodion, 
scissors,  Hainsby's  '  truss,'  sponges — large  and  small, 
some  fastened  on  small  sticks,  or  du  special  sponge 
liolders,  or  else  grasped  by  a  pair  of  JV'an's  lVirce]is, 
bone  pliers,  and  a  large  sheet  in  which  In  wrap  ami 
hold  the  child. 

Stapliylorapliy,  or  operations  for  the  cure  of  clefts  in 
the  soft  palate.  In  this  case  it  is  of  great  importance  to 
avoid  tension  on  the  stitches  as  otherwise  they  are  ajit 
to  cut  their  way  out.  In  cases  where  hare  lip  and  deft 
palate  co-exist  then  the  lip  must  be  cured  first,  and  very 
often  alter  this  the  jialatc  improves  wonderfully.  Tlie 
operation  should       ilonc,  it  possible,  before  the  child 
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Ijog'iu.s  to  Icaru  to  speak.  As  a  child  with  cloft  palate 
cannot  suck,  it  will  be  necessary  to  adopt  some  artificial 
moans  of  feeding  it.  In  cases  where  the  cleft  in  tlie 
hard  palate  is  very  wide,  cure  by  operation  is  out  of 
the  c[uestion,  the  case  being  one  for  the  dentist.  In 
less  marked  cases  we  may  adoj^t  Langenbeck's  plan  of 
levering  up  the  muco-periosteal  tissue  with  an  elevator 
and  making  the  flaps  from  the  two  sides  meet  across 
tlic  gap.  Pjt'fore  doing  so,  however,  it  is  necessary  to 
make  liberating  incisions  along  the  inner  side  of  the 
alveolus,  taking  care  that  they  do  not  go  back  beyond 
the  last  molar  tooth  or  forward  beyond  the  canine  tooth, 
lest  the  anterior  and  posterior  palatine  vessels  lie 
divided,  on  which  the  nutrition  of  the  periosteal  flaji 
depends.  In  very  bad  cases  an  attempt  may  be  made 
to  shift  bones  and  all  (FER(iUssox).  Tlie  term 
Uranoplasty  is  sometimes  applied  to  operations  for  the 
cure  of  fissures  in  the  hard  palate  ;  the  student  nuist 
remember  that  the  term  has  got  nothing  to  do  with  the 
urine,  f)r  with  plastic  operations  on  the  penis  or  urethra. 

For  the  soft  palate — (1)  Liljerating  lateral  incisions 
may  be  simply  made  with  the  .scissors  in  the  way  re- 
cniiiniended  by  Mr  Bryant.  (2)  FRuriussoN's  |)la,u  of 
diviiling  the  pcrpcniUriiliir  part  of  tlie  levator  pidati 
midway  bi'twecii  the  luistachian  tube  and  tlie  liainidai' 
process,  by  means  of  w.  rectangular  knife  passed  througli 
the  cleft  in  tlie  palate.  (?.)  rof,i,or'i< 's  method  of  divid 
ing  both  the  tensor  and  the  levator  by  means  of  ;i,  knife 
passr^l  througli  till'  soft  palate  close  (,o  tlie  liaiiiuLir  pro- 
cess. It  may  also  lie  nccessnry  to  divid(!  the  palato- 
glossus and  the  palato-jiharyngeus  muscles  (the  aiderior 
and  posterior  pillars  of  the  fauces),  which  can  easily  be 
done  liy  a  touch  of  the  knife. 
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In  tliis  operation  tlie  following  structures,  composing 
the  soft  palate,  are  divided  from  before  backwards: — 

1.  Mucous  membrane. 

2.  Submucous  tissue,  glands,  vessels,  &c. 

3.  Palato-glossus  muscle. 

4.  Aponeurosis  of  the  tensor  palati. 

5.  Palato-pliaryngeus,  anterior  fasciculus. 

6.  Levator  palati  and  azygos  uvula?  muscles. 

7.  Palato-pharyngeus,  posterior  fasciculus. 

8.  Sulimucous  tissue,  glands,  vessels,  tVc. 

9.  ]\rucous  membrane. 

To  assist  the  memory  notice  that  tliej'  run  in  jjair.^, 
the  first  and  ninth,  the  second  and  eighth,  and  sii  on. 

The  instruments  required  are — Along-handled  well- 
worn  scalpel,  Fergusson"s  rectangular  knife,  curved 
scissors,  forceps  to  grasp  the  palate  while  paring  it, 
special  needles  on  handles  for  passing  the  sutures,  gag, 
periosteum  elevators,  chisel,  silk  sutures,  catgut  liga- 
tures, dissecting  forceps,  silver  wire,  sponges  on  sticks, 
or  sjjecial  sponge  holders,  or  grasped  by  Pean's  forceps, 
chloroform,  &c. 
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CHAPTER  XXIX. 

WOUNDS  OF  THE  SCALP. 

These,  however  slight,  slioukl  be  watched  very  care- 
fully, because  of  the  close  anatomical  relations  that 
exist  between  the  internal  and  the  external  structures 
of  the  cranium,  and  the  possibility,  therefore,  of  the 
cfiects  of  the  injury  implicating  the  brain  and  its 
membranes ;  and  all  the  more  so  when  we  bear  i]i 
mind  that,  from  the  nature  of  tlie  textures  Avounded, 
th(!y  are  far  more  lil<ely  to  h&  followed  li}'  erysipelatous 
infhimmation  tlian  \vounds  in  other  parts  of  the  body. 
The  chief  anatomical  peculiarities  of  the  scalp  are — 
i\)  Tlic  great  amount  uf  dense  libi-ous  tissue  that  enters 
iiilii  its  Fornuition.  (2)  Its  great  \  asrularity,  and,  eonsc- 
ipiently,  (."5)  it-s  groat  vital  activity.  (I)  Its  vaseuhii' 
connections  with  the  cranial  bones  and  (biru  mater; 
this  is  especially  the  case  witii  the  (■ellnlar  tissue  oji 
its  dcej)  surface,  which  is  largely  permeated  by  blood 
vessels,  which  enter  the  bones  and  communicate  in  the 
ilipliie  with  lu'anches  from  the  dura  mater.  At  several 
places  al.so  large  vessels  pa.ss  directly  tlii'ough  fi'om  the 
scalp  or  face,  and  commuiucate  witli  the  viirious  sinuses 
and  arteries  within  the  cranium,  (•.[).,  a,t  the  occiput  the 
meningeal  Ijrauclies  of  tlie  occipit.'d  ai'tei'y  anastomose 
with  those  of  the  vei'tebi'al:  liehiml  tlie  ear  a  large 
\>'\\\  passes  Ihi-iiiigh  the  iiiiistdiij  fdraiiieii  \n  the  lalend 
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sinus  ;  on  the  vertex  anotlier  vein  jjasses  tlirougli  tlie 
jjarie.tal  foramen  to  the  superior  longitudinal  sinus ;  on 
the  face,  at  the  inner  angle  of  the  orhit,  the  ancrulav 
artery  and  vein  anastomose,  with  the  nasal  branch  of 
the  oj^hthalmic  artery  and  ophthalmic  vein,  and  other 
branches  of  the  ophthalmic  artery  anastomose  with  the 
unddle  meningeal.  There  are  other  communications 
through  the  anterior  and  posterior  condjdoid  foramina, 
foramen  ovale,  foramen  lacerum  posticum,  and  most 
other  openings  at  the  base.  Leeches  may  be  applied 
at  many  of  these  parts  to  relieve  congestion  of  the 
lirain.  Another  important  communication  exists 
betAveen  the  facial  vein  and  the  cavernous  sinus 
(besides  the  one  through  the  orbit)  through  the 
pterygoid  plexus,  a  plexus  formed  liy  the  middle 
meningeal  vein,  deep  temporals,  pterygoids,  masseteric, 
buccal  and  inferior  dental,  and  which  is  situated 
between  the  external  pterygoid  and  temporal  muscles, 
and  partly  lietween  the  tAvo  pterygoids  themselves,  and 
is  connected  i.ni  the  one  hand  A\ith  the  facial  A  cin  and 
on  the  other  with  the  cavei'iidus  sinus  through  tlir 
f(jramen  A^esabi.  These  (■nmuuiiiicalions  betAveen  the 
external  vessels,  and  tlmsc  of  the  di})liie  of  tlie  bone, 
and  also  with  the  sinuses  of  the  dura  mater,  explabi 
the  danger  of  erysipelas  and  other  intiammatovy  condi- 
tion such  as  carbuncle,  attacking  tlic  face  and  scalp, 
especially  in  cases  where  there  is  or  has  been  an  open 
wound,  and  probalily  therefore  sejitic  matters  have 
gained  an  entrance.  Tlie  inflammatiou  causes  tliroui- 
bosis  in  some  of  the  venous  trunks,  es])ccial]y  the 
facial,  thi^si^,  thrombi  are  probably,  or  soon  become, 
septic,  bi-eak  ddwu  and  give  origin  to  minute  sejitic 
endioli,  Avbicli  spread  widrly  and  give  rise  to  all  (be 
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signs  of  pygemia.  Or  the  inflammation  may  pass 
directly  backwards  along  the  veins  to  the  cerebral 
sinuses. 

15etween  the  grey  matter  on  the  surface  of  the  brain 
and  the  outside,  the  following  structures  intervene 
(Fig.  45):— (a)  The  SCalp,  consisting  of — (1)  The 
skin ;  (2)  the  superficial  fascia,  with  fatty  tissue  and 
the  arteries  and  nerves  of  the  scalp ;  (3)  the  central 
tendon  of  the  occipito-frontalis.  Then  follows  (4)  a 
layer  of  loose  cellular  tissue  over  which  the  above 
three  layers,   which  are  really  07ie,  can  be  moved 
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1.  Tlio  skin.  'I'liu  .suiici-liciul  Ihscia,  with  vcsscl.s  and 
iicrvus.  :i.  'I'onilfin  ti\'  occiiiitu-rroiitalis.  'I.  U:iycv  of  \ouso 
cclluhir  ti.'i.siic — '  dangcmn.s  area.'  ■>.  ruricraniuiu.  (i.  The 
bouc.    7.  Dura  niatcr.    .S.  Craiii. 

freely;  this  is  often  called  tlie  'dangerous  area'  of 
tlie  scalp,  from  tlic  case  with  whidi  sui)i)urative  pro- 
cesses are  set  up  in  wounds,  extending  U)  this  layer, 
and  wliich  then  spread  in  aU  directions.  (A)  The 
bone — Tliis  may  he  rcgai'iled  as  consisting  of  (1)  tlie 
I)ericranial  ajjoneurosis,  which  is  liianly  attached  to  tlie 
'sutural  ligaments'  at  the  various  sutures,  and  thcrc- 
f'lre  extravasation  beneath  it  (as  of  lilnod,  Hd'matoiua, 
Kouii'liiucs  me.L  with  in  newdiurn  eliildivn)  is  limited  to 
the  bone  oV(!r  wineli  it  roiinneneed  ;  ("J)  outer  table  of 
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the  skull ;  (o)  tlic  diplue,  with  its  lal'go  vuiious 
trunks ;  (4)  tlie  inuer  table,  cliaractorised  by  its  great 
Ijrittleiiess  (lamina  rifrea),  and  lieiicc  it  luay  be 
fractured  witliuut  any  fracture  of  the  external  table, 
and  is  usually  more  extensively  broken  than  the  ex- 
Lcrnal.  (c)  The  Brain — including  (1)  the  dura  mater; 
(2)  the  subdural  space  ;  (3)  the  curtain-like  arachnoid  ; 
(4)  the  subarachnoid  space,  containing  the  cerebro- 
spinal fluid,  upon  which  the  brain  floats  ;  (5)  the  pia 
mater ;  (6)  the  brain  substance  proper. 

Attachment  of  the  Pericranial  Aponeurosis.— It  is 
Jirmlii  attached  to  the  fat  and  fascia  superticial  to  it, 
but  only  very  looselij  connected  witli  the  j^ai'ts  beneath 
by  means  of  fine  cellular  tissue.  Posteriorly  it  is 
attached  to  the  superior  curved  lines  of  the  occipital 
bone ;  at  the  sides  to  the  mastoid  process,  attolens  and 
attrahens  aurem,  and  zygoma ;  in  front,  it  is  blended 
with  the  corrugator  supercilii,  orbicularis  palj^ebrarum, 
and  pyramidalis  nasi. 

In  bruises  of  tlie  scalp,  extravasation  Jiiay  take  place 
either  into  or  under  the  aponeurosis.  In  suppuration 
lieneatli.  it  the  pus  gravitates  to  the  Jiiost  dependent 
parts,  until  arrested  by  its  attachmeJits ;  and,  accord- 
ing to  its  position,  may  form  a  b;ig  bulging  over  the 
orbits,  the  root  of  the  nose,  or  aboA'e  the  /.3-goma,  or 
passing  down  towards  the  neck  liehind.  Sometimes 
it  spreads  over  the  Avhole  extent  of  the  head,  and  j'et 
the  scalp  does  not  die  because  it  carries  its  blood 
supply  with  it.  ]*".xtravasation  iido  tlie  scalp  texture 
may  simulate  a  depressed  fracture.  Owing  to  the 
density  of  the  scalp  texture,  the  extravasation  is 
limited,  and  forms  a  circumscribed  (latteneil  swell- 
ing ;     the    edges    I'cel    exii'eiiicly    liani     trum '  llic 
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toag'uluLioii  of  tliu  blood  in  tlie  iiiierstiiitil  Lcxturcs  of 
the  scal^?,  Avhile  the  centre,  Avherc  the  Llood  is  not  yet 
coagulated,  is  aoft,  and  gives  rise  to  the  supposition 
that  there  is  a  depressed  fracture.  By  lirni,  downward 
pressure,  howex'cr,  the  unliroken  cranial  bone  may  be 
detected  beneath,  and  besides,  the  hard  edge  is  not 
sharp,  but  ruunded. 

The  pericranium  stands  in  the  place  of  periosteum  to 
the  bones  of  the  skull ;  but  even  though  it  is  removed 
over  a  considerable  area  the  bone  does  not  necessarily 
die,  probably  from  the  nourishment  derived  from  the 
diplije  and  dura  mater.  F urthcr,  in  cases  of  necrosis 
of  the  bones,  it  is  doubtful  whether  the  pericranium 
ever  forms  new  bone.  The  dura  mater  acts  as  perios- 
teum on  the  other  side  ;  it  is  very  firmly  attached  to  the 
base  of  the  skull,  ljut  much  less  firmly  to  the  vaidt, 
and  hence  it  is  readily  separated  in  this  position  liy 
a  blow  or  blood  extravasation. 

Meningeal  Arteries. —  (1)  In  the  anterior  fos.sa  of  tlie 
skull  we  have  small  branches  from  tlie  anterioi'  and 
jiusterior  i;tlinioidal  arteries.  {'!)  In  the  middle  fossa 
we  liave — {a)  the  middle  meningeal  entering  througli  tlie 
foramen  spinosum ;  {li)  the  small  meningeal  entering 
tlii'ougli  the  foramen  o\'ale;  ('•)  meningeal  brancli  from 
the  ascending  pharyngeal  entering  througli  tlie  foramen 
lacerum  niedius.  (3)  hi  the  posterior  fossa  we  bave 
small  branches  from  the  occipital  and  vertebral  artei'ies. 

The  largest  and  most  important  of  these  is  tlu;  middle 
meningeal.  It  is  liable  to  be  ruptured  by  blows  on  the 
temple,  producing  fracture  of  the  parietal  or  temporal 
bones,  or  great  wing  of  the  splicnoid — more  especially 
in  the  case  of  the  parietal  and  s|ihenoiil,  as  it  entei's  tlie 
skull  thrniiMh  till'  I'lniinii'ii  in  the  s|]inniis  jiroeess  ol'  the 
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sphenoid,  and  frequently  traverses  for  a  short  distance 
a  hony  canal  in  the  anterior  inferior  angle  of  the  parietal 
bone.  But  the  various  sinuses  at  the  base  of  the  cranium 
are  also  liable  to  be  ruptured,  e.t/.,  haemorrhage  into  the 
orbit  and  eyelid  points  to  rupture  of  the  cavernous 
sinuses ;  bleeding  from  the  ear,  followed  by  the  discharge 
of  a  clear  fluid,  may  be  due  to  fracture  of  the  petrous 
part  of  the  temporal  bone,  with  laceration  of  some  of 
the  sinuses  in  that  neighbourhood  (inferior  or  superior 
petrosals  and  lateral). 

The  position  of  the  middle  meningeal  artery — about 
an  inch  and  a  half  behind  the  external  angular  process 
of  the  frontal  bone,  and  al30ut  the  same  distance  aboA'e 
the  zygoma — as  well  as  the  structures  cut  through  to 
reach  it,  have  been  already  given  ( see  Ligature  of  the 
Middle  Meningeal,  p.  90^. 

'rill':  I'AiMj'i'ii)  oi.AN'i). 

Tliis  gland  fills  up  the  IioUoav  between  the  mastoid 
process  and  the  sterno-niastoid  muscle  behind,  and  flu' 
ascending  ramus  of  the  lower  jaw  in  I'ruut.  Boundaries. 
— Ahore  it  extends  as  liigh  as  tlie  /ygomatic  [irucess; 
th^liiw  it  is  Ijounded  by  a  line  passing  from  the  angle  of 
the  lower  jaw  to  the  anterior  border  of  the  sterno-mastoid 
muscle;  behind  by  the  external  auditory  meatus,  pinna, 
mastoid  process,  and  sterno-mastoid  muscle;  antcriorlij 
it  stretches  over  the  masseter  muscle,  and  from  this  part 
the  duct  emerges.  The  deep  surface  of  the  gland  extends 
to  the  styloid  process,  passes  beneath  the  mastoid  process 
and  sterno-niastoid  muscle;  it  also  fills  up  the  hollow 
beliind  and  below  the  articulation  of  the  lower  jaw,  and 
furtlier,  passes  i-o  the  great  vessels  in  this  region. 

Tumours  and  Abscesses  of  this  gland  give  rise  to 
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much  pain  because  of  the  dense  unyielding  iibrous 
capsule  of  the  gland,  and,  therefore,  should  be  relieved 
early  by  incision  (in  the  case  of  abscess),  or  excision 
(in  the  case  of  tumours).  The  relation  of  the  gland  to 
various  important  vessels  and  nerves  must  he  kejit  in 
iiiiiid.  (1)  The  external  carotid  enters  the  deep  surface 
of  the  gland,  and  gives  ofi'  in  it  the  following  branches : — 
(rt)  Occipital j  (6)  posterior  auricular;  («)  temporal;  {d) 
internal  maxillary.  (2)  Passing  from  the  gland  is  the 
external  jugular  vein,  formed  in  the  gland  by  the  union 
of — (rt)  Temporal;  (i)  internal  maxillary;  (c)  posterior 
auricular;  (c/)  transverse  facial  veins.  (3)  The  auriculo- 
temporal nerve  enters  the  gland  at  its  lower  and  posterior 
part,  and  the  facial  nerve  passes  through  the  gland  and 
leaA-es  it  by  its  upper,  anterior,  and  lower  borders. 
The  order  from  the  surface  is — nerves,  veins,  arteries. 
But,  further,  thi'  deep  surface  of  the  gland  is  in  relation 
with  tlie  internal  carotid  artery,  and  internal  jugular 
vein.  In  oiierations  about  tlie  gland  for  the  excision  of 
Luuiours  or  tlic  opening  of  an  iiliscess,  tlu:  IviiiH!  should 
mil  be  ciiterc^d  behind  a  liiir  di'awii  IVdiu  tlic  cmidyic  U\ 
tlic  angle  of  Llic  j:nv,  Irsl  tJn'  exlrrnal  carotid  ai'liay 
sliould  Ijc  iujureil;  and,  Lu  a.vnid  wounding  the  trunk 
III'  the  facial  nerve  or  llie  eliief  braiiclies  (.i[  tiie  '  jies 
anserinus,'  the  incisions  should  be  made  as  far  as  possiljle 
parallelwith  tliemain  trunk.s — i.e.,  the  knife  must  be  held 
horizontally,  and  the  gland  at  tlie  sami;  time  be  di'awn 
well  forwards.  The  facial  is  tlie  motur  uei'vr,  oT  tlie 
miisi'les  fif  c'xprcssii m,  and  its  division  gi\'es  rise  to 
])aralysis  nf  these  muscles,  hence  tiie  importance  of 
preserving  it  from  injury.  Aliseesses,  however,  in  this 
region  are,  btist  o]i(!ned  in  the  way  introduced  by  the 
laic  Mr  an  incision  is  madi'  through  the  skin 
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and  deep  fascui  ouly,  and  tlieii  a  director  is  pushed  on 
into  tlic  caA'ity  of  the  abscess j  that  the  director  has 
reached  the  abscess  is  indicated  by  tlie  fact  tliat  the 
])oint  is  free,  or  else  li}'  the  escape  of  pus  along  the 
groove.  Then  a  pair  nf  dressing  forceps  are  passed 
along  the  director,  closed,  and  -when  they  ha\  e  entered 
the  cavity  the  director  is  taken  out  and  the  blades  are 
then  opened,  and  the  instrument  withdra'tt'n.  As  else- 
where the  opening  must  be  dependent  for  the  purposes 
of  drainage. 

TliEPHINING. 

This  operation  should  not  be  performed  over  the 
course  of  the  sinuses,  nor  in  situations  likely  to  -wound 
the  middle  meningeal  artery.  A  line  drawn  over  the 
head  from  the  root  of  the  nose  to  the  occipital  pro- 
tuberance indicates  the  course  of  the  superior  longi- 
tudinal sinus;  another  line  drawn  from  the  same 
protuberance  to  the  external  auditory  meatus  indicates 
tlie  course  of  the  /ah'rni  sinu.^,  and  about  the  uuddle  of 
this  line  the  pulsations  ui'  the  occipital  artery  may  be 
felt.- — (IIOLDHN.) 

The  position  of  the  middle  meningeal  arien'  mu.^l 
also  be  avoided,  unless  trei>hining  in  this  situation  be 
indicated  for  special  reasons. 

Properly  speaking,  'trephining"  .should  only  lie  a]i- 
plied  to  cases  where  a  complete  circle  of  bone  is 
removed  from  the  .skull  by  the  trephine,  though  it  is 
usual  to  speak  of  elevating  depressed  fragments,  re- 
moving small  angles  of  bone  with  a  Hey's  saw,  Ac,  as 
'trephining.'  'Trepanning'  is  an  operation  seldom,  if 
ever,  performed  now.  In  this  ibe  bmie  was  removed 
by  a   livpliiiie  head   worked    in  llie  same  way  as  a 
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Ciirpontcv's  l)oring  Lniee.  Instruments.  —  Scalpel, 
trephines,  dissecting  forceps,  catch  forceps,  brush  to 
clear  a^\•ay  the  sawdust,  director,  fine  hypodermic 
syringe  or  Graefe's  cataract  knife,  quill,  Hey's  saw, 
elevator  the  '  lenticular,'  sponges,  Szc. 

Cautions.— The  chief  points  to  bo  attended  to  are — 
(1)  To  avoid  the  course  of  sinuses  and  arteries  ;  (2)  to 
work  the  trephine  very  cautiously,  as  one  can  have  no 
idea  of  the  thickness  of  the  skull,  it  may  be  very  thin 
(ir  very  thick,  or  one  side  thick  the  other  thin  ;  the 
rule  ^fr  (  'hiuxe  gives  is,  td  trephine  just  as  if  the  skull 
in  question  was  the  thinnest  skull  eA'er  seen.  (3)  The 
]icrifranium  must  be  preserved.  The  old  way  was  to 
make  a  crucial  incision  through  evcu'vthing  right  down 
to  tlie  bone  at  once,  and  then  turn  back  the  flaps.  At 
the  pi'esent  time  a  V  or  horse-.shoe  sliaped  incision  is 
usually  emi^loyed.  (4)  The  circle  of  bone  must  lie 
sawn  completely  through  before  it  is  removed,  other- 
wise a  sharp  splinter  is  left  on  the  inner  edge  which  is 
ditficult  to  remove,  and  which  if  not  removed  will  set  up 
inflammation  of  the  membranes.  The  centre  pin  of  the 
trephine  is  inade  to  project,  and  fixed  by  the  screw  at 
one  side  for  that  purpose  ;  it  is  then  applied  to  th(> 
denuded  bone,  into  wliich  the  centre-pin  is  at  once 
pressed  so  that  it  may  fix  tlii'  trcpliine  iiead  till  it  has 
made  a  groove  for  itself.  It  is  rotated  alternately 
from  right  to  left  until  the  groove  is  sufliciently  deep 
to  hold  tiie  ci'owu,  wlifu  the  coiiti'c  pin  is  withdrawn. 
Thf  groove  is  to  III'  cleai'cd  out  from  time  to  time  by  a 
small  brush  and  measured  l)y  a  (piill  or  probe  to  see  if 
it  is  f)f  tlu^  .same  depth  all  the  way  round.  When  the 
diplile  is  reached  the  sawdu.st  will  lie  tinged  with 
blood,  and  then  the  o|ieraior  iinist  be  s|>er'inlly  cautious. 
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Willi  the  view  of  avoiding  wound  of  the  dura  mat(^v 
some  operators  recommend  a  conical-crowned  trephine. 

When  to  Trephine. — jSTo  exact  rules  can  be  laid 
down  for  all  cases ;  each  case  must  be  judged  on  its 
own  merits.  The  following  rules  (after  Spence)  may 
bo  taken  as  fairly  typical  and  trustworthy: — (1)  At 
once  in  all  cases  of  distinct  punctured  fracture.  In 
these  cases  the  fracture  is,  of  course,  always  compound, 
and  we  know  tliat  the  inner  table  is  much  broken  up 
pi'obably  into  a  munber  of  loose,  sharp-cornered  frao;- 
ments,  which  are  sure  to  set  up  miscliief  if  left,  which 
will  necessitate  their  removal  later  on  and  under  less 
favourable  conditions.  The  trepliining  in  this  case  is 
nut  to  relieve  compression.  (2)  At  once  in  cases  of 
compound  comminuted  depressed  fracture  in  the  adult ; 
not  in  cases  of  mere  fissure  with  wounded  scalp.  In 
tlie  cliilcl  wait  for  symptoms.  (3)  In  simple  depressed 
fracture  try  other  means  first,  and  only  trephine  Avhen 
the  symjDtoms  of  compression  are  urgent  and  persistent. 
By  following  this  jilan  we  avoid  unnecessarily  trans- 
forming the  simple  into  a  compound  fracture.  (4)  In 
compression  due  to  extra-meningeal  hfpmorrhage,  when 
its  position  can  be  diagnosed — ]\y  tlie  existence  of  a 
lissured  fracture  over  t]i(>  course  of  the  middle  menin- 
geal for  example.  (5)  In  compression  due  to  sup])ura- 
tion,  if  the  seat  can  be  diagnosed,  as  from  the  jirevious 
existence  of  suppuration  of  \Aw  middle  ear,  or  from  the 
presence  of  Putt's  'puiiy  tumuur,'  or  unliealtliy  state  of 
a  scalp  wound  or  bone.  (6)  In  cases  of  epilepsy  or 
local  paralysis,  duo  to  some  local  injury,  such  as  n 
contusion  ;  in  these  cases  the  existence  of  an  old  sear 
may  guide.  (7)  In  tumours  of  the  brain,  if  their  seat 
can  be  diagnosed. 
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EXCISION  OF  THE  TONGUE. 
This  operation  may  be  performed  in  several  ways — 
(1)  From  the  inside  of  the  mouth,  without  any  external 
incisions.  (2)  By  incisions  below  the  jaw  (submental, 
or  Eegnoli's  metliod).  (3)  Ey  section  of  the  lower  lip 
and  jaw  (Si'dillot's  method).  Instruments  required. 
— Scalpel,  a  broad  pointed  pair  of  dissecting  forceps, 
an  exton.sive  stock  of  AVells's  or  I'ean's  forceps,  a  gag, 
a  bono  drill,  copper  retractors,  l:)lunt  hooks  for  ligature 
of  lingual ;  tooth  forceps  for  incisior  teeth,  in  cases 
where  the  jaw  is  to  be  divided  ;  a  narrow  bladed,  move- 
able backed,  saw;  stout  silk  thread  to  pass  through  tip 
of  tongue,  copper  or  silver  wire  to  .suture  the  jaw,  'key' 
to  tighten  the  sami',  wire  cutting  pliers,  scissors  of  vari- 
ous kinds,  (one'pair  curved  and, blunt  pointed);  ligatures 
<if  catgut  and  silk,  solution  of  chloride  of  zinc,  collodion 
to  close  incision  after  ligature  of  the  lingual,  small 
sponges  on  sticks,  special  sponge  holders,  or  on  Pean's 
forceps,  Trendelenburg's  trachea  'tampoon,'  or  some 
ntlicr  moans  to  prevent  Idood  pas.sing  down  to  the 
lungs;  instruments  for  tracbootomy ;  lligginsons 
syringe,  lint,  b.-mdagos,  noodles,  obloroform,  two  s(,rips 
of  bandage  bi  fasten  rnund  and  separate  tbo  divided 
jaw. 

I.  From  the  Inside  of  the  Mouth.— Tin-  l)atient  is 
gagged  and  tbo  longno  is  soonrcd  witli  a  |)ioco.  of  wliip 
coni,  and  drawn  wi'll  forwards  and  ui»\vanls.  Tlion,  liy 
means  of  a  strong  onrvcnl  pair  of  scissors,  cut  tlirongb 
— {a)  fnonum  lingun';  (/>)  insertions  of  gonio-liyoids  ; 
('•)  insertions  of  genio-byo-glossi  muscles,  and  cut  well 
back  .so  as  to  set  free  tlio  base  of  the.  tongue,  dividing 
('')  tlie  palato-glnssus  ;  then  cut  (c)  tlte  rellexidn  of  tlio 
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inucoiis  membrane  of  the  floor  of  the  mouth  from  the 
hiAver  jaw.  Free  the  base  of  the  tongue  with  the 
fingers  and  draw  it  well  forwards,  and  apply  the  wire 
ecraseur  and  gradually  remove  the  organ.  If  the 
anterior  pillar  of  the  fauces  be  in  the  way  it  may  be 
cut  across.  If  one  half  of  the  tongue  is  to  be  removed 
then  two  ecraseur's  must  be  used  ;  or,  better,  after  the 
base  of  the  tongue  is  freed,  then  by  means  of  a  sharp 
pointed  bistoury  translix  the  tongue  at  the  posterior  .1 
part,  from  below  upwards  ;  and  then  cut  accurately  along 
the  middle  line  to  the  tip,  and  then  apply  the  ecraseur  I 
at  the  base  of  the  half  to  lie  removed. 

NYiriTRiiEAD,  of  Manchester,  removes  the  tougue 
through  the  mouth  with  the  scissors  alone.  Tlic 
patient  is  gagged  as  before,  and  the  gag  committed  to 
tlie  care  of  an  assistant.  Then  a  double  ligature  is 
passed  through  the  tip  of  the  tongue  one  inch  from  the 
tip,  and  given  in  charge  to  a  second  assistant  who  has 
to  ma]<e  steady  traction  upwards  and  outwards  during 
the  whole  of  the  operation.  The  operator  then  divides 
all  the  attachments  of  the  tongue  to  the  jaw  and  pillars 
of  the  fauces  with  a  pair  of  ordinary  straight  scissors. 
The  luuscles  fornung  the  base  of  the  tongue  are  next  to 
be  cut  across  by  a  series  of  short  snips  of  the  scissors 
as  far  bach  as  the  safety  of  the  epiglottis  will  permit. 
Bleeding  vessels  are  now  to  lie  twisted  or  tied,  aud 
then  a  loop  of  silk  is  passed  through  the  glosso- 
epiglottidean  folds  of  mucous  meudiraue  as  a  uieans  of 
drawing  forward  the  lloor  of  the  mouth  in  the  event  of 
secondary  haMUorrhage  :  this  ligature  uiay  be  removed 
on  the  second  day.  The  structures  divided  are— (1) 
the  mucous  membrane  :  (•_')  genio-hyoids  :  (3)  geuio-  ■ 
liyn-glossi  muscles  ;  (.1)  i>avt  of  tlie  sub-uiaxillary  glnnd  i 
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Avith  vessels  and  duct,  thougii  the  gland  may  be  pushed 
aside;  (5)  palato-glossus  muscle;  (6)  hyo-glossus ;  (7) 
stylo-glossus ;  (8)  intrinsic  muscles  of  tongue ;  (9) 
glosso-epiglottidean  folds  of  mucous  membrane;  (10) 
lingT.uxl  vessels;  (11)  lingual  and  chorda  tympani 
nerves;  (12)  hypo-glossal  nerve,  and,  perhaps,  part  of 
glosso-pharyngeal.  Onedialf  of  the  tongue  may  be 
removed  in  the  same  way,  having  first  split  it  in  the 
middle  line  with  a  bistoury. 

The  patient  uuist  l)c  fed  for  a  time  Ijy  nutrient 
enemata,  and  the  mouth  -washed  out  very  frecpently  by 
some  warm  antiseptic  solution  ;  later  he  may  be  fed 
tlirough  a  tube.  In  operations  on  the  tongue  the  only 
serious  immediate  danger  is  htcmorrhage  froiu  the 
divided  Unguals.  Tlie  vessel  nray  be  compressed  from 
the  mouth  in  the  way  recommended  by  Mr  C.  Heath 
— pass  the  forefinger  over  the  dorsum  of  the  tongue  till 
it  touches  the  epiglottis ;  it  is  then  turned  towards  the 
side  on  which  the  artery  is  to  be  compressed  and 
1  looked  forcibly  up  against  the  jaw.  The  lingual  artery 
may  also  be  ligatured  at  the  beginning  of  the  operation ; 
the  last  time  I  saw  this  operation  performed,  Mr 
(JitiENE  first  ligatured  tlio  lingual  of  the  side  to  be 
removed,  making  use  of  the.  incision  at  the  same  time 
tn  remove  a  suspicious  gland. 

2.  By  Incisions  below  the  Jaw. — Uegnoli's  incisions 
were  llic  folldwing: — An  incision  of  semi  lunar  sha[ie 
made  along  tlie  line  of  the  lowci'  .ja\v,  if  possiljle  con- 
fined within  the  space  lictween  tin;  two  facial  arteries; 
a,nother,  a  perpendicular  incision  carried  from  tin; 
centre  iif  the  semidunar  one,  under  the  chin  down  as 
far  as  the  hyoid  bone,  .■ind  tlien  the  flaps  dissected  back. 
Caro  must  be  taken  not  to  injure  tlie  facial  arteries. 

li  M 
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Then  {a)  the  integumeJiLs  aru  cut  tliruugh,  and  after 
this  the  istrnctures  forming  the  floor  of  the  mouth — 
viz.,  (/j)  Anterior  bellie.s  of  tlie  digastric  muscles ; 
(f,)  the  mylo-hyoids,  transversely  at  their  anterior  part; 
(d)  insertions  of  gcnio-hyoids  and  of  the  genio-hyo- 
glossi ;  (e)  mucous  meiulirane  of  the  Hoor  of  the  mouth. 
A  piece  of  strong  whip  cord  is  tlicn  jiassed  through  the 
tip  of  the  tongue,  or  it  is  seized  with  a  strong  hook- 
forceps,  and  dra\vn  through  the  opening  betAveen  the 
lower  jaw  and  the  hyoid  Lone,  and  removed  by  the 
knife  or  ecraseur  by  dividing  its  attachments  (1)  to  the 
epiglottis,  viz.,  the  three  epiglottidean  folds  of  mucous 
membrane  (a  central  and  two  lateral);  and  (2),  to  the 
hyoid  bone,  viz.,  the  hyo-glossus  and  genio-hyo-glossus 
muscles,  and  tlie  hyo-glossal  membrane.  The  lingual 
ends  of  the  palato  and  stylo-glossus  AA'ill  also  be  divided. 
The  lingual  arteries  may  now  be  secured,  or  they  may 
be  exposed  and  tied  before  removing  the  tongue  ;  they 
will  be  found  to  pass  forwards  to  the  outer  side  of  the 
genio-hyo-giossi  muscles  bet'w^een  them  and  the  hyo- 
giossi.  The  wound  is  then  stitched  up  and  drained 
from  the  lower  end  of  the  vertical  cut.  The  great 
objection  to  this  operation  is,  that  all  the  muscles  that 
elevate  the  hyoid  bo]ie  and  larynx  are  divided,  and  it 
consequently  interferes  with  the  movements  of  deglu- 
tition and  respiration  to  a  certain  extent. 

Kocher's  Method  (Fig.  46).— Dy  this  method  not 
only  the  tongue,  but  the  infra-maxillary  glands  also  arc 
removed.  lie  perfoi'uis  a  preliminaiy  tracheotomy,  and 
introduces  a  Trendi'leid^turg's  cauula,  and  the  facial  and 
lingual  arteries  are  ligatured  at  an  early  stage  of  the 
operation.  The  incision  he  uses  is  the  following  : — It 
begins  a  little  below  the  lobide  of  the  car,  and  is  carried 
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(luwii  iiliuig  tlif  aiittii'iui'  edge  of  the  sierno-matiiuid  lu 
the  level  of  the  great  cornu  of  the  hyoid  bone.  From 
Ihib  poijLl  the  incision  is  carried  forwards  nearly  to  the 

Fig.  46. 
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bofly  of  tlie  liyoid,  and  then  upwards  along  the  line  of 
the  anterior  belly  nf  the  diga.sti-ic  to  the  Jaw.  The  lla.p 
is  then  turned  up  over  the,  fai'c,  and  liy  a,  r.ai'(vful  di.s- 
sectioU'the  .suhnia.vilia-i'y  lyin])hal'ic,  glands  and  iongue 
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ure  removed.  The  advantages  claimed  for  this  method 
are  that  the  dangers  from  hcTmorrhage,  septic  absorption, 
and  pneumonia  are  done  away  Avitli. 

3.  By  Section  of  the  Lower  Lip  and  Jaw. — This 
operation  Avas  first  performed  in  this  C(juntry  by  Syjie. 
By  it  the  disadvantages  of  Eegnoli's  method  are  done 
away  with,  l:)ut  there  is  an  additioiial  risk  incurred  from 
the  section  of  the  lower  jaw,  and  that  is  the  great  dis- 
advantage of  this  oiaeration,  as  its  severity,  it  is  said, 
is  materially  increased  by  division  of  that  bone.  A 
piece  of  strong  ■whip  cord  is  passed  through  the  ti^j  of 
the  tongue,  so  as  to  enable  it  to  Ijc  di'awn  forwards 
when  necessary,  and  the  two  central  incisor  teeth  are 
extracted.  Then  an  incision  is  made  through  the 
central  line  of  the  lower  lip,  across  the  chin,  and  down 
as  far  as  the  hyoid  lione,  and  the  lower  jaAv  sawn 
through  at  the  symphysis.  It  is  recommended  to 
make  the  section  of  the  bone  > -shaped,  so  that  the 
two  halves  may  lock  after  the  operation ;  or  two  holes 
may  be  drilled  in  the  bone  before  the  section  is  made 
by  AA'hich  the  tw(.)  parts  may  be  sutured  afterwards. 
The  mucous  membrane  and  genio-hyoglossi  muscles 
are  then  divided  close  to  the  jaAv,  and  the  two  halves 
of  the  bone  se])arated,  and  the  liyogiossi  muscles  cut 
through.  The  tongue  is  next  drawn  forwards,  and  the 
linti'ual  arteries  di-vided  and  secured,  Avhen  it  is  (hen 
removed  from  the  hyoid  bone  by  a  stroke  of  the  knife, 
or  gradual]}'  rt^moved  Ijy  tlio  wire  ecraseui'.  In  tliis,  as 
in  otlier  methods,  either  lioth  the  lingual  arteries  may 
be  tied  before  l.ieginuing  the  operation,  or  else  a  pre- 
liminary laryngotomy  may  be  performed.  Not  only 
does  this  latter  plan  obviate  tlie  danger.=!  arising  from 
the  passage  of  blood  down  the  respiratory  passages, 
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but  is  believed  also  io  Ite  a  sai'eguard  against  septic 
pneumonia,  as  the  patient  breathes  through  the  tube 
and  does  not  therefore  ijihale  septic  organisms  from 
the  wound  in  the  mcmtli  or  jaw,  or  from  the  stump  of 
the  tongue;  the  method  of  continuous  irrigation  with 
some  warm  antiseptic  solution,  however,  should  greatly 
lessen  the  risk  of  inhaling  septic  organisms. 

Wry  Neck  —  Torticollis  or  Caput  Obstipum. — 
Caii--ies : — (1)  May  be  congenital,  or  it  may  follow 
measles  or  scarlatina ;  (2)  long-continued  irritation, 
as  from  inflamed  cervical  glands  ;  (3)  disease  of  the 
cervical  vertebra^  and  their  ligaments ;  (4)  traction 
from  the  cicatrix  of  a  burn ;  (5)  spasmodic  contraction 
of  the  sterno-mastoid  and  trapezius  of  the  same  side, 
from  irritation  of  the  spinal  accessory,  or  it  may  even 
be  due  to  contraction  of  the  platysma ;  (6)  paralysis  of 
the  opposite  sterno-mastoid.  In  this  condition  there 
is  a  three-fold  displacement  of  the  head — (1)  It  is 
drawn  downwards  towards  the  sterniTm;  (2)  it  is  rotated 
from  tlie  affocted  side,  .so  that  the  chin  points  over  the 
opposite  shoulder  ;  (3)  it  is  inclined  laterally  to  the 
affected  side.  As  a  cure  for  some  forms  of  wry  neclc, 
it  has  lieen  })roposed  to  stretch  the  spinal  accessory 
nerve;  l)iit  this  operation  is  hardly  ever  followed  by 
any  permanent  benefit,  and  if  it  is  to  be  interfered 
with  at  all,  it  is  better  to  cut  it  right  through,  nr  even 
to  remove  an  inch  or  so  out  of  the  trunk  of  the  nerve. 
Division  of  the  sterud-mastoid  is  also  jiraeticed  fur  the 
relief  of  this  deformity. 

To  Stretcli  the  Spinal  Accessory  Nerve. — Tliis  nerve 

'.eaves  the  eraninm,  in  tie.'  same  sheath  of  dura,  mater 
.as  the  vagus,  by  the  jugular  foi'anieu,  and  after  having 
jias.sed  through,  is  foumi  lying,  witli  tlie  other  divisions 
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of  tlic  eiglitli  pair,  between  tlio  internal  jugular  vein 
and  the  internal  carotid  artery.  It  then  passes  down- 
Avards  and  backwards  across  the  internal  jugular  vein, 
and  appears  below  the  posterior  belly  of  the  digastric, 
and  close  to,  but  below,  the  transverse  process  of  the 
atlas,  and  enters  the  deep  surface  of  the  sterno-mastoid. 
The  grea,t  land-mark  for  this  operation  is  the  prominent 
transverse  process  of  the  first  cer^-ical  vertebra.  In 
this  region  it  may  be  exposed,  and  stretched  or  cut, 
by  an  incision  along  the  upper  part  of  the  anterior 
border  of  the  sterno-mastoid,  commencing  an  inch 
lielow  the  mastoid  process,  and  carried  downwards  for 
two  or  three  inches.  By  dividing  the  superficial 
structures,  aircl  defining  the  anterior  edge  of  the  sterno- 
mastoid,  and  then  defining  the  transverse  process  of 
the  first  cervical  vertebra,  the  nerve  will  be  found 
emerging  from  Ijelow  the  posterior  belly  of  the  digastric, 
curving  round  the  process  above  indicated,  from  before 
backwards  and  dowu'wards,  and  entering  the  deep  sur- 
face of  the  former  muscle.  The  incision  must  not  be 
carried  too  far  up,  lest  the  external  jugular  vein  (whicli 
lies  midway  between  the  angle  of  the  jaw  aiid  tlic 
mastoid  process),  or  the  parotid  gland  be  injured.  The 
nerve  is  also  crossed  by  the  occipital  artery. 

Division  of  tlie  Sterno-IVIastoid. — The  part  which 
most  frequently  requires  di^'isiou  is  the  sternal  head, 
but  lioth  heads  may  bo  divided,  in  doing  so  it  is  well 
to  bear  in  mind  the  proximity  of  important  structures, 
o.g.^  the  internal  jugular  vein,  and  several  veins  pa,ssing 
to  join  it,  lie  behind  the  muscle,  and  if  care  bo  not 
taken  the  operation  niny  be  followed  by  a  fatal  result  ; 
further,  the  externa]  jugular  vein  is  often  close  to  its 
outer  border,  and  the  ai\terioi'  jugular  at  its  inner. 
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The  incision  should  be  made  from  behind,  forwards 
close  to  the  sternum,  and  along  the  clavicle,  and  if  this 
be  done,  there  is  little  risk  of  doing  any  damage ;  the 
tension  of  the  muscle  tends  to  make  it  project  forwards, 
and  away  from  the  carotid  sheath.  The  following 
method  is  that  recommended  by  Erichsen  : — Eor  the 
denial  head  make  a  puncture  on  the  inner  side  of  the 
tendon  with  a  sharp  scalpel,  and  then  push  a  narrow 
director  behind  the  muscle,  and  after  that  pass  an 
ordinary  tenotome  between  tire  director  and  the  tendon 
flatwise,  turn  it  and  then  cut  forwards.  Tn  dividing 
the  daricular  insertion  make  a  puncture  with  a  scalpel 
upon,  and  down  to  the  clavicle  in  the  space  between 
the  two  heads  of  the  muscle,  and  then  push  a  blunt- 
pointed,  narrow-bladed  tenotome  between  tliat  bone 
and  the  insertion  of  the  muscle,  and  cut  forwards,  or 
a  director  may  be  used  as  in  the  last  case.  In  children 
the  muscle  may  also  be  divided  about  its  centre  by 
passing  a  tenotome  behind  the  muscle,  from  Avithout 
inwards,  putting  it  on  tlie  stretcli  and  then  cutting 
forwards. 

The  Deep  Fascia  of  the  Neck. — This  is  attached 
behind  to  the  sjiinous  processes  of  tlie.  cervical  verte- 
br.'v.  It  splits  to  enclose  the  trapezius  muscle,  and 
tlien  the  two  layers  join  to  form  the  roof  of  tlie 
posterior  triangle  of  tlie  neck;  it  again  splits  to  enclose 
the  sterno-mastoid  nnd  the  depressor  niusfdes  of  the 
liyoid  bf)ne,  and  Ihcn  unit(!S  acro.ss  the  middle  line  with 
the  fascia  of  the  opposite  side.  This  Layer  is  attached 
ahore  to  the  base  of  the  lower  jaw,  the  zygoma,  mastoid 
process,  the  superior  curved  line  and  the  protuberance 
of  tlie  oeci|]ital  bone;  hflaw,  to  the  ujiper  and  posterior 
|i;irt  of  the  niaiiiibi'iuni  steriii.     If  pus  ibnu  beneath 
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this  layer,  it  will  in  all  probability  find  its  way  into  the 
anterior  mediastinum  or  else  bag  over  the  sternum. 

From  the  deep  surface  of  this  layer,  as  it  ensheathR 
the  stern o-mastoid,  a  strong  process  passes  inwards 
across  the  neck,  and  forms  the  carotid  sheath,  and  then 
passes  in  front  of  the  prevertebral  muscles,  but  behind 
the  pharynx  and  oesophagus,  to  unite  with  the  layer  of 
the  opposite  side.  This  part  is  attached  above  to 
vai'ious  points  at  the  base  of  the  skull,  and  specially 
to  the  angle  of  the  lower  jaw  and  the  styloid  process, 
and  the  part  intervening  between  these  two  points  is 
knoAvn  as  the  stylo-maxiUarij  Kgamenf,  wliicli  separates 
the  parotid  from  the  sub-maxillary  gland.  As  this 
layer  passes  do^TO,  it  divides  into  two  parts.  One 
is  placed  l^eneath  the  depressors  of  the  hyoid  bone, 
invests  the  thyroid  body  and  at  the  sides  is  attached 
to  the  first  rib  and  binds  down  the  central  tendon  of 
the  omo-hyoid  muscle  to  that  bone,  while  the  central 
part  passes  dowm  in  front  of  the  tracliea  and  large 
vessels  and  becomes  continuous  with  the  filirous  peri- 
cardium. The  other  layer  passes  into  the  thorax  in 
front  of  the  prevertebral  muscles  but  behind  tlio 
oesophagus.  If  pus  form  in  front  of  the  former  it  will 
most  likeljr  find  its  Avay  into  the  axilla  at  the  side,  or 
anterior  mediastinum  in  front;  if  behind  it,  it  will 
gravitate  towards  the  apex  of  the  pleura  and  lung  at 
the  sides,  or  middle  mediastinum  in  front ;  if  it  form 
beneath  the  latter  division,  it  will  lend  to  ]wss  indi  1lie 
posterior  mediastinum. 

TllK  ANTRUiM. 

The  Antrum  of  Highmore,  nv  (lie  maxillary  sinus, 

is  a.  large  triaiigular-shaix'd  caA-it-v    liolIoAvcil  out  iu 
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the  hndv  (if  tlio  supprior  maxilla.  Its  apey  is  directed 
outwards,  and  its  base  is  formed  by  the  outer  wall  of 
the  nose.  Its  roof  is  very  thin,  and  is  formed  by  the 
orbital  plate  of  the  maxilla,  its  fhior  is  formed  by  the 
alveolar  process,  its  anterior  wall  by  the  facial,  and  its 
posterior  by  the  zygomatic  surface.  Its  aperture  is  near 
the  upper  level  of  the  cavity,  and  communicates  with 
the  middle  meatus  of  the  nose,  the  position  of  the 
opening  being  about  the  centre  of  the  outer  Avail  of  the 
nasal  cavity;  the  opening  here  is  sufficiently  large  to 
admit  the  end  of  a  small  probe.  Projections  into  the 
floor  are  made  by  the  fangs  of  the  first  and  second 
molar  teeth  usually,  but  others  may  also  project  as 
well.  A  growth  in  the  cavity  may,  therefore,  readily 
encroach  upon  the  orbit  above,  displacing  the  eyeball 
and  "ivins;  rise  to  double  vision  :  the  nose  on  the  inner 
side,  closing  up  that  cavity;  in  front,  causing  a  projec- 
tion on  the  cheek  ;  behind,  into  the  zygomatic  fossa, 
and  downwards,  into  the  floor  of  the  mouth. 

Diseases  of  this  Cavity.— 1.  Tumours— (a)  malig- 
jiant  often  begin  in  the  antrum,  su(;h  as  sarcomata  and 
I'pithelioma  ;  (h)  mnpJp,  sneh  as  enchondroma,  filiroma, 
o.steonia,  c^'c.  2.  Suppuration  and  Abscess— This  may 
arise  from  ((f)  inflammation  spreading  from  the  nose 
and  blocking  up  the  opening  of  the  antrum  leading  to 
tension  and  abscess ;  (h)  from  iliscase  of  tlie  teeth ;  (c) 
ill  weak  debilitated  strumous,  children  aftei-  ftn'ors,  &c., 
and  in  such  cases  tlie.re,  is  often  disease  nf  i-hr  lione  as 
well;  (d)  it  may  arise  from  injury.  If  the  opening  is 
not  blofked  up,  then  the  ]ms  may  ovei'llow  into  ihc 
nostril,  esiieeially  when  the  initicnt  lays  the  soinid  side 
of  tlie  licnd  flat  (Hi  ii  jiillnw  ;  l)iit  if  ihc.  o|)e,ning  be 
lilnekcil  lip  it  will  rnnst  iimbiibly  |»mit  at  the  upper 
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part  under  th(?.  orliit,  or  through  the  thin  canine  fossa 
lower  down.  3.  Dropsy— The  cavity  either  becomes 
slowly  filled  with  a  glairy  fluid  like  that  found  in 
ranula,  or  it  may  be  thin  and  serous.  It  is  not  due  to 
the  blocking  up  nf  tire  orifice  into  the  nose,  but  from 
a  cystic  degeneration  of  the  mucous  membrane,  re- 
sembling somewhat  the  ordinary  mucous  polypus  of  the 
irose.  When  it  was  believed  to  be  an  accumulation  of 
fluid  resulting  from  a  closed  orifice,  tlien  the  operation 
of  '  catheterization '  of  tlie  antrum  ^vas  advised ;  tliis, 
as  might  be  expected,  from  the  erroneous  pathology, 
was  not  followed  by  any  benefit  to  the  patient.  4-. 
'  Dentigerous'  cysts— Tliese  arise  in  connection  with  a 
misplaced  or  inverted  permanent  tooth.  They  may  be 
recognised  by  the  absence  of  a  tooth  from  its  propei' 
place  in  the  jaw. 

FRACTUEE.S  OF  THE  BASE  OF  THE  SKULL. 
These  are  usually  caused  by  (1)  a  blow  or  fall  on  the 
top  of  the  head,  and  a  fracture  extending  from  tlie 
part  struck  through  tlie  petrous  portion  of  the  temporal 
)3one.  (2)  Sometimes  by  a  fall  on  the  feet  or  buttocks 
by  the  impact  of  the  spine  against  tlu^  condyles  of  tlio 
occipital  l)one.  (3)  By  direct  violoni^e,  as  a  knife  or 
umbrella  driven  into  the  orbit  or  nose,  or  a  pistol  f?liot 
in  tlie  moutli.  (4)  ricnuine  conlre  coup,  where  the 
skull  is  struck,  say  on  Mie  vertex  or  sides,  fracturing 
tlie  base,  yet  there  is  no  fissure  radiating  I'rom  t-lie  point 
struck.  In  tlie  anterior  fossa  tliere  is  extravasation 
of  lilood  into  tlie  orliit,  and  iindrr  tlie  conjunctiva  and 
sk-in  of  tlie  lid,  or  possil>lY  bl(>ediiig  from  the  nose, 
fidme/iijip.s  followed  by  the  escape  of  cereliro-sprnal  fluid  ; 
tli(>  fii'st  and  second  jiairs  of  cvaniiil  nerves  niay  also  lie 
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diunag-pd.    Wlien  tlio  liaanorrhaoo  is  beneath  the  con- 
junctivii  it  is  of  a  fan-slmped  form  and  the  blood  retains 
its  scarlet  colour  as  the  oxygen  readily  reaches  it 
tlirongh  that  membrane  ;  in  these  respects  it  differs 
from  a  black  eye,  for  in  this  condition  there  is  bruising 
(if  the  superficial  textures,  and  the  h.Tinorrhage  is 
chiefly  in  tlie  skin.     In  the  middle  fossa,  the  most 
cliaracteristic  sign  is  bleeding  from  the  ear,  followed 
liy  tlie  discharge  of  a  watery  fluid,  as  the  fracture  is 
usually  through  tlie  petrous  portion  of  the  temporal 
lione,  and  the  tympanic  membrane  is  ruptured,  as  Avell 
as  the   sheath  of  arachnoid  surrounding  the  facial 
nerve  in  the  internal  auditory  meatus.    The  fluid  has 
the  characters  of  cerebro-spinal  fluid — very  watery 
and  limpid,  containing  much  chloride  of  sodium,  a 
trace  of  al1)umen,  the  faintest  trace  of  sugar,  and  is 
not  coagulated  by  heat  or  nitric  acid.    Other  possible 
sources  of  this  fluid  have  been  .suggested — a  secretion 
from  the  mucous  membrane  of  tlie  tympanic  cavity, 
serum  from  a  blood  clot,  the  liquor  Cotunnii  (peri- 
1 11  m  J  ill).    In  fracture  of  this  fossa  the  facial  nerve  is 
often  implicated;  otlier  nerves  in  this  region  may  also 
suffiT.     In  fracture  of  tlie  posterior  fossa  tlie  signs  are 
vei'y  nbscui'c.    Tlicre  may  b(!  dec])  seated  extravasation 
of  Itlofid  producing  a  yellowish  discoloin'ation  nf  the 
skin  soiric  days  after  the  accident.    Tliere  will  also 
prnliahly  be  some  tenderness  ahnut  the  mastoid  process. 

Motor  Areas.-  'I'ln'  motdr  areas  arc  situated  imme- 
diniely  in  front  of  :niil  hchind  the  fisSUre  of  Rolaildo. 
This  fissure  (Fig.  IT)  runs  up  not  quite  |)arnllel  witli 
the  coronal  suture,  heing  from  one  and  a  half  to  two 
incites  behind  it  nl,  the  vertex,  hut  only  a  little  more 
than  an  ineh  at  its  lower  end.     According  to  Thank. 
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the  upper  end  of  the  fissure  of  Rolando  is  placed  half 
an  inch  behind  a  point  midway  between  the  root  of  the 
nose  and  the  external  occipital  protuberance;  its  lower 
end,  for  all  practical  purposes,  is  situated  about  two  and 
a  quarter  inches  liehind  the  external  angidar  process  of 


Fig.  47. 


Fissure  of  Rolando  and  Motor  Areas. 


13.  Bi-oca's  convoliUions.    F.  F:ipc  contro.    A.  Ann  cpiitvp. 
L.  Lcff  ('('litre. 

the  frontal  lioiio.  On  (h(>.  lefi  side,  al  tlie  lower  and 
anterior  part  is  Broca's  convolution  fcciilre  for  speecli); 
close  to  this  arc  foiind  the  centres  for  the  tongue  and 
lips.  Higher  up  is  tli(>  face  centre,  tlien  the  centres  for 
tlie  upper  limb,  and  last  and  highest  of  all  are  found 
tli(>  centres  fur  tlie  lower  liiiil).  So  therefore,  not  only 
;n'e  the  ciuitres  for  the  t\\'(i  sides  of  the  l)ody  reversed, 
tliose  for  tlie  left  half  of  the  l)(idy  licing  on  tlic  rigid 
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side  of  tlie  Lraiu,  but  they  ;ire  turned  upside  down  as 
well.  In  cases  demanding  the  trephine  it  is,  of  course, 
to  be  done  on  tlie  side  opposite  to  that  on  which  the 
paralysis  exists. 

Tlie  mest  important  malformations  of   the  brain 
visible  externally  are — 1.  Meningocele,  where  the  pro- 
trusion consists  of  a  part  of  the  membranes  filled,  with 
cerebro-spinal  fluid.    It  is  as  a  rule  of  small  size,  ped- 
unculated, fluctuating,  and  translucent,  and  may  be 
entirely  reduced.     2.  Encephalocels,  where  the  pro- 
trusion consists  of  brain  as  well  as  nicndiranes.  It 
does  not  fluctuate,  and  is  opaque,  but  |)ulsates  along 
with  the  rest  of  the  brain,  and  may  lie  partly  reducible. 
3.  Hydrencephalocele,  where  the  protruded  brain  is 
distended  by  an  accumulatioii  of  fluid  within  the 
ventricles;  it  is  very  often  large,  fluctuates,  and  may 
sometimes  pulsate.    These  malformations  are  believed 
to  Ijc  due  to  intra  uterine  hydrocephalus,  and  not 
mei'cly  to  want  of  development  of  the  bones  of  the 
skull.    The  tumours  arc  soft  rounded,  l>luish  in  colour, 
and  ctivered  by  thin  skin,  increase  in  size  when  the 
child  cries,  and  have  been  mistaken  for  nicvi.  Several 
interesting  cases  arc  recorded  by  Mr  1  riiTciiiNsoN  in  his 
'  Illmtratii)m  of  Clinical,  S/mjery.'     They  are  usually 
found  in  the  nuddle  line,  and  mo.st  frerpiently  at  the 
l)ack  of  the  head  through  an  opening  in  the  occipital 
bone  at  the  jiinction  of  the  four  centres  from  whicii  the 
.su[)ra-occipitaI  ]iorti(m  is  developed.     it  is  also  seen  al 
the  root  of  the  nose,  between  the  two  halves  of  the 
frontal  bone,  at  the  anti'iioi-  and  posteiior  foutanelles, 
and  occasionally  at  the  sides  of  the  .dudl.     When  at 
the  anttrior  part  of  the  skull  tliey  always  commTinicate 
with  the  lateral  ventricles  :  those  at  the  sides  with  the 
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third  or  latcnd,  and  tliosc  in  thu  occiijital  region  with 
the  fourth.  It  has  also  been  seen  in  the  nose  and 
mistaken  for  polypus.  The  diagnosis  depends  (1)  they 
are  congenital  and  at  the  seat  of  some  membranous  part 
of  the  foetal  skull ;  (2)  they  fluctuate,  as  they  are  fluid 
m  nature ;  (3)  they  increase  in  volume  when  the  child 
cries ;  (4)  they  are  partly  or  wholly  reducible  ;  (.5)  they 
partake  of  the  movements  of  the  brain,  pulsate, 

I'KANIAL  NERVE-S. 
Facial  Nerve  (portio  dura  of  seventh This  is  the 
motor  nerve  of  the  face.  Its  deep  origin  is  from  the 
upper  part  of  the  floor  of  the  fourth  ventricle,  and 
from  the  lenticular  nucleus  of  the  opposite  side ;  the 
hl^res  of  the  portio  interiaeilia  can  be  traced  into  the 
glosso- pharyngeal  nucleus.  It  enters  the  internal 
auditory  meatus  to  the  inner  side  of  and  above  the 
auditory  (2}ortio  mollis).  At  the  bottom  of  the  meatus 
it  enters  the  aqueduct  of  Fallopius,  traverses  that 
canal  and  makes  its  exit  at  the  stylo-mastoid  foramen 
(Fig.  48).  In  the  bone  it  iirst  passes  outirarcls  then 
backwards,  ibrming  the  knee-shaped  bend,  Mdiere  there 
IS  a  ganghform  enlargement  (the  f/etdculate  gamiliou), 
and  after  tliis  it  jiasses  straight  dt)wn  to  tlie  stylo- 
mastoid foramen.  It  then  divides  in  the  parotid  gland 
into  temporo-J'acial  and  rerrico-fanul  divisions;  these, 
by  a  series  of  divisions  and  anastomoses,  form  the  jjfv 
anserinus,  from  whicli  branches  pass  to  su]i]il}'  all  the 
muscles  (if  expression — except  tlie  buccinator. 

Branches. — In  the  meatus  it  communicates  M-ith  the 
auditory  nerve.  In  the  nqneduct  —  («)  The  great 
superliciaJ  petrosal  nerve  from  the  ganglion,  passing 
out  at  the  hiatus  Falloi)ii,  grooving  the  anterior  surface 
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of  the  petrous  part  of  the  temporal  boiie,  then  rimiiing 
underneath  the  fifth  nerve  and  Gasscrian  ganglion,  it  is 
joined  hy  a  twig  from  the  synipathetie  (earotid  plexus), 
and  after  this  is  known  as  the  Vidian  nerve,  Avhieh 
partly  passes  through  the  foramen  lacerum  medius  into 
the  A'idian  canal,  and  enters  Meckel's  ganglion,  of 
which  it  forms  the  motor  root,  and  is  distributed  to 
the  azygos  uvuliB  and  levator  palati  muscles,  (h)  Small 
superficial  petrosal,  also  from  the  ganglion,  and  takes  a 
course  similar  to  the  last,  but  passes  out  at  the  foramen 
ovale  and  enters  the  otic  ganglion,  to  which  it  conducts 
the  secretory  fibres  for  the  parotid  gland.  (r)  Next 
in  order  is  the  external  superficial  petrosal,  wluch  joins 
the  facial  from  the  sympatbetic  plexus  on  the  middle 
meningeal  artery,  {il)  iS^ext  comes  the  tympanic  branch 
to  supply  the  stapedius  muscle  and  the  laxator  tympani ; 
and  lastly  (e)  the  chorda  tympani,  which  is  given  off 
just  before  the  nerve  makes  its  exit  from  the  stylo- 
mastoid foramen.  This  nerve  has  already  l)een  seen  in 
the  middle  ear,  after  which  it  passes  througb  the  canal 
of  Huguier  and  joins  the  lingual  branch  of  the  fifth  at 
an  acute  angle  between  the  two  pterygoid  muscles,  and 
liasscs  with  that  nerve  to  the  tongue,  forming  the  nerve 
of  taste  to  the  anterior  two  tliirds  ;  it  is  also  secret(jry 
to  the  sublingual  and  the  submaxillary  glands. 

After  the  nerve  has  left  the  Ijonc  it  gives  oil'  the  {a) 
posterior  auriiiular  liraneh  wliieh  supi.)lir.s  I  he  skin  and 
]Mjstcri(ir  Ijclly  of  thf.  occi])ito-rniiita,]is  muscle;  (/;)  a. 
brancli  sujiplyiiig  the  stylo-hy(jid  and  posterior  Itelly  nf 
the  digastric:  (r)  branches  from  thi'  /'^.s'  supi)lyiiig  Ihr 
muscles  of  expression  from  the  bmw  to  (he  cliiu — 
except  the  Tiucciiiator.  These  muscles  are  situated 
around  the  cavities  of  the  orbit,  nose,  and  mouth. 
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PARALYSIS. — This  nerve  may  bo  paiulysed — 

1.  At  or  after  its  Exit  from  the  Stylo-Mastoid 
Foramen. — This  i.s,  properly  speaking,  'Bell's  paralysis.' 
The  signs — (a)  The  wrinkles  disappear  from  the  hrow, 
giving  it  a  smoother  appearance  than  the  other  side. 
(5)  The  eye-lids  can't  he  closed,  (c)  The  lower  lid  falls 
down,  and  the  punctuui  is  drawn  away  from  the  globe, 
hence  the  tears  run  over  the  cheek,  {d)  The  nostrils 
cannot  be  dilated,  (e)  The  mouth  and  face  are  drawn 
towards  the  sound  side.  (/)  The  buccinator  is  paralysed, 
and  the  food  passes  between  the  teeth  and  the  cheek  ; 
the  cheek  is  flabby  and  falls  in  and  may  be  caught  by 
the  teeth.  (rf)  Can't  whistle  or  laugh  properly,  the 
angle  of  the  mouth  is  depressed  and  dra^\^"l  to  the  sound 
side.  (//)  The  j^osterior  belly  of  the  digastric  and  stylo- 
hyoid muscles  are  paralysed. 

2.  It  may  be  Paralysed  in  the  Petrous  Bone,  as  in 
disease  of  the  middle  ear,  fracture  of  the  l)ase,  &c.  In 
this  case  the  signs  will  vary  Avitli  the  height  at  which 
the  nerve  is  afl'ected,  they  will  be  given  here  from 
below  upwards.  In  addition  to  the  j^revious  symptoms 
we  will  therefore  have  —  («)  Loss  of  taste  in  the 
anterior  two-thirds  of  tlie  tongue,  because  the  chorda 
tympani  is  paralysed.  (&)  The  sense  of  hearing  will  be 
affected,  as  the  stapedius  muscle  is  paralysed — increased 
.sensitiveness  to  loud  sounds,  (e)  The  mouth  will  be 
di'y  because  tlie  salivary  glands  are  not  secreting  (the 
lower  two  by  the  chorda,  tlie  parotid  through  the  small 
superficial  petrosal),  id)  The  palate  falls  down  on  the 
]iaralysed  side,  because  tlie  levator  and  azygos  uvulu' 
muscles  are  paralysed  (through  the  great  superiirial 
jietrosal. 

3.  The  ])aralysis  may  be  central,  f  liat  is  in  the  brain. 
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In  tliis  case,  curiously  enough,  tlie  njiper  part  of  the 
face  usually  escapes — the  brow  and  the  muscles  centring 
round  the  orifice  of  the  orbit.  This  is  probably  because 
of  the  fasciculus  of  fibres  tliat  arise  from  the  opposite 
side. 

Meckel's,  or  the  Spheno-Palatine  Ganglion— This 
structure  is  deeply  placed  in  the  spheno-maxillary  fossa, 
close  to  the  spheno-palatine  foramen,  on  a  level  with 
tlie  root  of  the  pterygoid  processes,  and  immediately 
lielow  the  superior  maxillary  iierve. 

Roots. — (a)  Sensory  from  the  second  division  of  the 
fiftli  as  it  lies  immediately  above  it,  crossing  the  spheno- 
maxillary fossa.  {h)  Sinnpatliefir.  from  the  carotid 
plexus  through  the  Vidian.  (c)  Mofnr  from  tlie  facial 
( great  superflrial  2>efroml ),  through  the  A^idiau  also. 
The  ganglion  may  be  most  readily  exposed  by  removing 
the  upper  jaw,  and  it  is  probably  always  exposed  in 
iliat  ojicration.  It  will  be  found  in  tlie  spheno- 
maxillary fossa,  immediately  in  fi'ont  of  the  Vidian 
canal,  and  connected  with  the  A'idian  nerve.  Its 
branches  are  motor  to  the  levator  palati,  and  azygos 
uvuLtp.  muscles,  and  also  to  the  muscle  of  Midler;  for 
the  rest,  it  is  sensory  to  the  nose,  pharynx,  and  palate. 

Second  Division  of  the  Fifth  (snperinr  viaxiUari/ 
nrrvej. — It  arises  from  the  (lasserian  ganglion,  leaves 
tlie  skull  l(y  passing  t]ir(jugh  the  foramen  rotundum 
into  the  spheno-maxillary  fossa,  crosses  that  fossa  and 
enters  the  orbit  through  a  fissure  of  the  same  name, 
and  then  enters  a  canal  on  the  lloor  of  tlie  orbit,  appear- 
ing on  the  face  at  the  infiva-orbital  foramen  where  it 
di\-i(l('s,  beneatli  th(s  levator  labii  supcrioris,  into 
palpeln-al,  nasal,  and  labial  Ijrannlies.  It  is  purely  a 
sensory  nerve.     Its  branches  in  tlie  /rw.w,  are  (re) 


TJie  Auatomy  of  Surgery. 


orbital  or  tomporn-malar,  ih)  splieno-palatine  to  ]\[ockers 
ganglion,  (c)  posterior  dental  to  the  teeth  of  the  upper 
jaw.  In  the  infra-orhital  canal  it  gives  off  the  anterior 
dental  branches. 

The  Third  Division  of  the  Fifth  ( iriferior  raaxillarij ). 
— This  is  the  largest  division,  and,  like  the  last,  it 
arises  from  the  Gasserian  ganglion,  leaves  the  skull 
through  the  foramen  ovale,  and  is  then  joined  by 
the  motor  root  of  the  fifth,  and  thereafter  divides  into 
a  small  or  anterinr  dirision,  chiefly  motor  in  function, 
and  a  large  or  podevior  division,  cliieii}'  sensor}-.  From 
the  miterior  division  proceed  (a)  the  masseteric  nerve 
tn  the  nrasseter  muscle ;  {h)  Uwo  deep  temporals  to  the 
temporal  muscle ;  {<■)  branches  to  the  two  pterygoids, 
and  lastly,  the  long  buccal  nerve.  This  division,  it 
Avill  be  noted,  supplies  the  muscles  of  mastication. 
From  the  jMsterior  division  come  (a)  the  auriculo- 
temporal; (b)  the  inferior  dental:  (c)  gustatory  or 
lingual  nerve.  From  the  lingual  comes  the  mylo-hyoid 
nerve  which  supplies  the  mylo-hyoid  muscle  and  th(> 
anterior  belly  of  the  digastric. 

The  Otic  Ganglion  ( Aru oh Fs).— This  ganglion  bos 
immediately  below  the  foramen  ovale,  on  the  inner 
surface  of  the  inferior  maxillary  nerve,  and  round  the 
iiiMoiii  of  the  nerve  to  the  internal  pterygoid  muscle, 
ancl  m  front  of  tlie  middle  meningeal  artery.  Its  roots 
arc.— (o)  Motor  from  tlie  internal  pterygoid  nerve  (third 
divisioji  of  fifth),  which  is  the  gui.le  to  llie  gangliou. 
and  through  which  it  supplies  the  tensor  palati  and  the 
tensor  tympani  muscles  ;  {h)  Scnsori/  from  the  auriculo- 
temporal; (c)  Syvipafliefir  from  the  plexus  on  the 
middle  meningeal  artery;  (d)  it  also  communicates 
wilh  the  facial  and  glosso-pliaryngeal  through  the  small 
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.superfiL'ial  petrosal.  Its  secretory  fibres  prubabiy  come 
from  the  tympanic  branch  of  the  glosso-pharyngeul 
( Jaeubwii^e:  nerve),  ria  the  small  snperficial  petrosal 
and  auricnlo-temporal  ner^'es,  and  the  otic  ganglion. 

To  expose  this  ganglion  necessitates  the  dissection 
of  the  Pterygo-IVlaxillary  Region. —  1.  Clear  out  the 
parotiil  gland  and  the  structures  in  it  (see  p.  538). 
2.  Remove  structures  on  the  masseter — (a)  Part  of  the 
[larotid  gland  and  socia;  (h)  Stenson's  dnct;  (c)  transverse 
facial  artery  and  veins;  {d)  facial  vein;  (e)  branches  of 
facial  nerve  and  great  auricular;  (/")  risorius  muscle 
and  some  lymphatic  glairds.  3.  Eemove  the  two  layers 
of  temporal  fascia  above  the  zygoma,  and  saw  through 
that  Ijone  iu  front  and  behind,  and  throw  it  down  with 
the  masseter  muscle.  4.  Snip  off  the  coronoid  process 
and  throw  it  up  along  with  the  temporal  muscle,  and 
then  saw  through  the  asccjiding  ranms,  lirst  at  the  neck 
uf  the  condyle,  and  again  at  the  level  of  tlie  inolar 
teeth.  This  now  exposes  the  lirst  and  second  parts  of 
the  internal  ma.xillary  artery,  the  two  pterygoid  muscles, 
and  the  chief  branches  of  the  thinl  division  of  the  fifth. 
5.  Now  disarticulate  the  condyle  nt'  the  jaw  and  throw- 
it  forwards  with  the  external  pterygoid  muscle  when 
the  foramen  ovah;,  Llie  truidc  of  the  third  division  of 
the  fifth,  and  cliorda  tyniiiani  ni;rves  are  all  exposed. 
Lastly,  secure  the  nerv(;  to  tlie  internal  ])terygoid 
muscle,  and  trace  it  up  to  the  ganglion. 

Hypoglossal  Nerve  (uinlh,  mn/nr  /ii/i/mrj. — It  arises 
from  tlie  fourth  ventridr,  near  the  point  of  the  calamus 
scriptorius.  It  leaves  the  skull,  often  in  two  Iniiidles, 
through  the  anterior  condyloid  fora,iiien,  and  then  lies 
at  first  behind  the  internal  carotid  artery  and  inl,ernal 
Jugular  vein,  next  it  passrs  lietween  thi'  arlery  and  the 


566 


TJie  Anatomy  of  Siirgerj'. 


vein,  hooks  roimd  the  occipital,  and  crosses  the  external 
carotid  artery,  and  jDasses  beneath  the  digastric  and 
mylo-hyoid  muscles  to  the  tongue.  Its  Branches  are 
(a)  descendens  noni,  wliieh  forms  a  loop  (ansa  h}pu- 
glossi)  with  the  comniunicans  noni,  and  supplies  both 
bellies  of  the  omo-hyoid,  the  sterno-hyoid,  and  the 
stemo-thyroid  muscles,  {h)  A  sj^dal  branch  to  the 
thyro-hyoid.  (c)  Branches  to  the  genio-hyoid,  genio- 
hyo-glossus,  the  hj^o  -  glossus,  and  the  stylo  -  glossus. 
Lastly,  it  supplies  the  intrinsic  muscles  of  the  tongue. 

In  paralysis  of  this  nerve  the  tongue  is  pushed  to 
the  paralysed  side.  In  long  standing  cases  the  paralysed 
half  of  the  tongue  atrophies. 
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CHAPTER  XXX. 

THE  UPPER  EXTREMITY. 

Tlie  more  important  points  about  tlie  surface  ana- 
tomy have  ali-eady  Leon  pointed  out  when  speaking 
aljout  fractures  and  dislocations,  and  I  would  only 
point  out  the  groove  on  each  side  of  the  biceps  in  the 
upper  arm;  the  outer  one  corresponds  pretty  closely  to 
the  course  of  the  cephalic  vein ;  the  inner  to  the 
brachial  artery  and  the  basilic  vein. 

THE  AXILLA. 
In  describing  this  space  note — (tt)  Podfiuu — It  is  a 
space  between  the  upper  part  of  the  ai'm  and  the  upper 
l)art  of  the  side  of  the  cliest.  {h)  ^hape — In  shape  it 
resembU'S  a  four-sided  pyramid  but  tlie  sides  a,rc  not 
equal — tlic  inner  sid(!  is  mucli  larger  than  the  outer, 
and  the  posterior  wall  extends  furtlier  down  than  the 
anterior,  (c)  /iomu/arien — Tlic  hune  is  foi'mcd  by  the 
integuments  and  tlie  strong  axillary  fascia:  tlie  aioe.r.  is 
directed  upwards  towards  Llic  root  of  the  ncclc,  aild 
corresponds  to  an  interval  Ijetween  tlic  lirst  rili,  clavicle, 
anil  u[)pi'r  border  lA'  the  scapnla,  and  is  triangular  in 
shape.  Tlic  untcrlor  wall  is  formed  by  the  pectoralis 
major  and  minor:  heliiwl  are  tln^  subsca]mlaris,  latissi- 
mus  dorsi  and  teres  major:  to  the  //////-r  side,  the  upper 
li\'c  or  six  ribs  wiili  Llieir   iiilcreosLal   muscles,  and 
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upper  part  of  serratus  magmis :  tliu  ualer  wall  is  formed 
by  the  eoraco-bracliialis,  short  head  of  biceps,  head  and 
neck  of  humerus,    (c?)  The  content>i\— 

(1)  The  axillary  artery  and  its  branches. 

(2)  The  axillary  vem  and  its  tributaries. 

(3)  The  brachial  plexus  of  nerves  and  its  infra- 
clavicular branches. 

(4)  Lymphatic  glands,  fat  and  areolar  tissue. 

(5)  Lateral  cutaneous  branches  of  the  upper  three  or 
four  intercostal  nerves. 

(6)  i^erve  of  Bell. 

1.  Glands  of  the  Axilla.— The  lymphatic  glands  of 
the  axilla  are  arranged  in  three  sets — (1)  one  group 
lies  along  the  subscapular  artery  iii  the  posterior  fold  of 
the  axilla;  (2)  another  group  accompanies  the  long 
thoracic  artery  in  the  anterior  fold  of  the  axilla;  (3) 
while  the  third  is  jjlaced  along  the  axillary  artery. 
The  posterior  group  receives  lym^jhatics  from  the  side 
of  the  chest  and  back,  the  anterior  group  from  the 
front  of  the  chest  and  mamma,  while  tliose  placed 
along  the  axillary  vessels  receive  the  lymphatics  from 
the  forearm  and  hand,  and  upper  limb  generally.  A 
Icnowledge  of  these  facts  is  of  practical  value,  becau.sc 
disease  in  the  parts  from  wliicli  ilie  lymjihatic  vessels 
come  will  point  to  the  group  of  glands  likely  to  be 
affected;  thus,  in  disease  of  the  mamma  {e.g.,  cancer) 
the  anterior  group  will  be  enlarged,  and  in  a  poisoned 
wound  of  tlic  hand,  the  group  along  the  axillary  artery 
W'iW  be  afl'ected,  and  so  on. 

2.  Abscess  in  the  Axilla. — If  pus  form  ui  the  axilla, 
it  will  be  unable  to  make  its  way  to  the  surface  through 
tlie  base  of  the  space  on  account  of  the  strong  axillary 
fascia  wlucli  is  found  in  tliis  rcuion,  but  will  rallier 
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IjiUTow  lip  towards  its  apex,  and  point  in  the  neck,  or 
may  even  open  into  the  pleura.  The  necessity,  there- 
fore, of  making  an  early  and  free  incision  for  its  evacua- 
tion is  evident. 

:3.  The  Relation  of  the  Contents  of  the  Axilla  to  its 
Walls. — In  the  Older  wall  are  the  large  axillary  vessels 
and  nerves;  in  the  aK/e?-/or  wall  there  is  a  large  vessel — 
the  long  thoracic  artery;  in  the  posterior  wall  there  is 
also  a  large  A-cssel — the  subscapular  artery;  in  the  inner 
wall  we  find  the  nerve  of  Bell  and  the  superior  thoracic 
artery,  hut  the  artery  is  small  and  placed  high  up.  In 
making  inci.sions,  therefore,  into  the  axilla,  as  for  the 
evacuation  of  pus,  the  operator  must  cut  toivards  the 
inner  wall  in  order  to  avoid  the  important  structures  in 
relation  to  the  other  walls  of  the  space,  or  else  use 
Hilton's  method. 

4.  Pressure  on  the  Brachial  Plexus. — Pressure  on 
this  plexus,  as  from  a  tumour  in  the  axilla,  or  in  sul)- 
glenoid  disltjcation  of  the  humerus,  Avill  cause  a  severe 
nundj  pain  to  lie  felt  in  the  hand  and  arm. 

TIIK  IJiacill.M-  I'LKXliS. 
The  Brachial  Plexus  is  hniiKMl  hy  tlie  anterior 
primary  divisions  of  the  fiftli,  sixth,  sevcnith,  and  eigld.li 
cervical  nerves,  and  half  of  the  lir.st  dorsal ;  it  also 
receives  a  branch  from  tlic  fourth  cervical  nci've.  Tlicy 
lie  in  grooves  on  tlic.  upper  surface  of  the  trans\'ei'se 
proces.ses  of  the  cervical  vertebrae,  and  appear  in  tlu; 
neck  between  the  scalenus  anticus  and  tiu^  scaiemis 
medius  nmscles  ;  here  they  lie  in  the  ])osterior  triangle 
of  the  neck  (clavicular  part),  and  they  then  pass 
between  the  clavicle  and  the  first  rib  into  the  axilla  as 
far  as  the  coracoiil  [irncess,  nv  the  insertion  (if  the 
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pectoralis  unnor,  where  it  forms  its  tliree  cords.  Tlic 
three  cords  are  formed  thus: — The  fifth  and  sixth 
unite  to  form  a  single  trunk ;  the  seventh  passes  do\\-n 
alone ;  the  eighth  cervical  and  the  first  dorsal  unite  to 
form  another  trunk.  The  three  cords  formed  in  this 
manner  then  divide  each  into  an  anterior  and  a 
posterior  branch ;  the  anterior  branches  of  the  upper 
and  middle  join  to  form  the  outer  cord  ;  the  anterior 
branch  of  tlie  lower  forms  the  inner  cord,  Avhile  the 
posterior  branches  all  unite  to  form  the  posterior  cord. 
Its  branches  are  divided  into  (a)  supra-clavicular, 
(ft)  infra-clavicular. 

The  supra-clavicular  branches  are:— (1)  Communi- 
cating to  the  phrenic  (from  the  fifth);  it  joins  the 
phrenic  on  the  scalenus  anticus.  (2)  Nerve  to  rhom- 
boids (from  fifth).  (.3)  Nerve  of  Bell,  by  two  heads 
(from  the  fifth  and  sixth).  (4)  Supra-scapular,  from 
the  posterior  part  of  the  cord  formed  by  the  fifth  and 
sixth.  (.5)  Nerve  to  the  subclavius,  from  tlie  anterior 
part  of  the  cord  formed  by  the  fifth  and  sixth,  and 
Avhich  passes  dowii,  in  front  of  the  third  part  of  the 
subclavian,  to  the  muscle. 

The  infra-clavicular  branches  are  : — 
From  tlie  outer  cord — 

(1)  External  anterior  thoracic. 

(2)  Outer  head  of  median. 

(3)  Musculo-cutaneous. 
From  the  inner  cord — 

(1)  Internal  anterior  thoracic. 

(2)  Inniu'  head  of  median. 

(3)  Ulnar. 

(4)  Internal  cutaneous. 

(n)  Lesser  intenuil  culaneous  (nerve  of  "Wn'slicrg). 
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From  the  poster iur  cord — 

(1)  Musculo-spiral. 

(2)  Cii-cumflex. 

(3)  The  three  subscapular  nerves. 

The  Axillary  Fascia.— This  is  a  dense  sheet  of  fascia 
forming  the  floor  or  base  of  tlie  axiUa.  It  becomes 
continuous  in  front  'with  the  fascia  over  the  serratus 
niagnus;  at  tlie  outer  side  it  is  continuous  with  the 
deep  fascia  of  the  arm,  and  receives  fibres  from  the 
tendons  of  the  latissimus  dorsi  and  teres  major ;  it 
also  becomes  continuous  with  the  deep  fascia  ensheath- 
ing  the  muscles  forming  the  anterior  and  posterior 
walls  of  the  axilla.  In  this  way  a  strong  fascial 
chamber  is  formed,  only  open  at  the  upper  part  at  the 
root  of  the  neck.  In  operations  in  the  axilla  care 
must  be  taken  to  prevent  the  entrance  of  air  into  the 
large  axiUary  vein.  This  is  apt  to  take  place,  first, 
because  of  its  position  so  close  to  the  chest,  and  there- 
fore subject  to  the  aspirating  power  of  that  cavity 
during  inspiration;  and,  secondly,  because  it  is  sur- 
rcnnided  and  held  open  liy  the  dense  fascia  of  tliis 
region. 

TllK  llKiN'I)  OF  Till-;  Kl,i;(iW. 

The  Triangle  in  Front  of  the  Elbow  Joint  (anli- 
nihital  fo.'im).—'n\\i>.  space  is  bounded  <ni  tlie  oiiltr 
side,  by  the  supinator  longus ;  on  the  iimer  side,  by 
the  pronator  railii  tt^'cs ;  the  liaai'  is  an  iiiiagiuary 
line  drawn  across  the  arm  at  the  level  of  the  condyles; 
the  ajinx  is  the  meeting  of  the  supinator  longus  and 
the  pronator  radii  teres.  The  roof  is  formed  by  the 
.skin,  superficial  anil  ile(!p  fascia,  cutaneous  nerves, 
median  (:i']ilialir  and  median  basilii'  veins;  the  ^hmr  is 
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formed  by  tlie  supinator  brevis  and  the  tendon  of 
insertion  of  the  brachialis  anticus.  The  contents,  from 
within  outwards,  are:— (1)  The  median  nerve;  (2)  the 
brachial  artery  and  venai  comites  :  tlie  artei'y  in  tliis 
spaee  divides  into  its  radial  and  ulnar  branches.  (3) 
Tendon  of  the  biceps.  (4)  By  pulliiig  the  supinator 
longus  outwards  a  little,  the  musculo-spiral  nerve  will 
be  seen  dividing  into  radial  and  posterior  interosseous, 
and  also  the  anastomoses  between  the  radial  recurrent 
and  superior  profunda.  And  by  displacing  the  pronator 
radii  teres  a  little  inAvards  the  anastomoses  between  the 
anterior  ulnar  recurrent,  inferior  profimda,  and  anas- 
tomotica. 

Veins  at  the  Bend  of  the  Elbow  (Fig.  49).— 
Passing  up  the  centre  of  the  forearm  is  the  juedian 
vein,  which,  when  it  reaches  the  hoUoAV  in  front  of  tlie 
elbow  joint,  divides  into  the  median  basilic  and  tlie 
median  cephalic  veins.  The  median  ceplialic  is  joined 
by  the  radial  vein,  then  passes  up  the  arm  as  tlie 
cephalic  vein,  and  empties  itself  into  the  axillary  vein. 
The  median  basilic  is  joined  by  the  anterior  and 
posterior  ulnar  veins,  then  passes  upwards  as  the 
Ijusilic  vein,  and  aljout  the  middle  of  the  arm  jiierccs 
the  deep  fascia,  and  is  johied  by  tlie  veniB  comites  of 
the  brachial  artery,  and  is  then  known  as  the  axillary 
vein.  At  the  bend  of  the  elbow  the  median  basilic 
vein  overlies  the  brachial  artery,  but  is  sei^arated  from 
it  by  the  semi-lunar  or  bicipital  fascia,  and  the  internal 
cutaneous  nerve  passes  over  or  under  it,  while  the 
external  cutaneous  passes  under  the  median  ceiihalie. 

Venesection  at  the  Bend  of  the  Elbow. — Either  of 
these  (median  cephalic  or  median  basilic)  iiuiy  be  opened. 
Tlic  median  basilic  is  the  larger,  and  more  easily  com- 
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pressed  aud  fixed,  because  it  lias  the  firm  biciijital 
fascia  behind  it ;  its  great  disadvantage  is  that  it  lies 
just  over  the  brachial  artery,  so  that  'if  the  operation 
be  performed  carelessly,  or  if  the  patient  start  during 
the  entering  of  the  lancet,  it  may  pass  through  the 
.  vein  and  fascui  into  the  artery  beyond.     The  median 
cephalic  is  not  quite  so  large,  although  it  is  large 
enough  to  afibrd  a  good  stream  of  blood,  but  it  Is 
separated  by  a  considerable  interval  from  the  brachial 
artery.    Operation.— Whichever  vein  be  chosen,  the 
stejDS  of  the  operation  are  practically  the  same— 
(1)  A  bandage  is  tied  round  the  arm  above  the  point 
where  the  vein  is  to  be  opened,  to  make  it  '  rise,'  but 
must  not  be  draAvn  too  tightly  lest  the  flow  through 
the  brachial  artery  also  be  checked.    (2)  The  thund)'is 
then  pressed  on  the  vein,  just  below  tlie  point  where  it 
is  to  bo  opened,  \\\  order  to  steady  it.     (3)  The  point 
of  the  lancet  is  then  pushed  into  the  vein  and  made 
to  cut  an  ohluiue  opening — because  if  longitudinal  the 
flow  is  too  meagre,  and  if  transverse  the  A-ein  miglit 
be  completely  divided— taking  care  that  the  oi)ening 
in  the  skiir  is  larger  than  that  in  the  vein,  lest  blood 
escape   into  the    cellular   tissue   and   giA'e   rise  to 
'thrombus.'     If  the  flow  be  sluggisli,  the  patient 
should  move  his  fingers  while  he  grasps  sometliing 
firm  in  his  hand,  so  as  to  compress  the  deep  veins  and 
cause  the  lilood  to  flow  into  the  superficial  set  througli 
tlie  profunda  conimunicati(jn.     AMien  enougli  blood 
has  been  extracted,  place  the  thumb  over  the  wound, 
and  remove  the  bandage,  or  'fillet,'  bend  the  arm  and 
apply  a  compress  of  lint,  and  ti\  it  by  a  ligure-of-eight 
l)andag('  and  sling  tlie  arm. 

If  tlic  artery  be  |uinrtured  during  tln^  operation,  this 
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injury  will  lie  manifested  by  (1)  tlio  blood  being  redder 
than  it  should  be ;  (2)  that  it  escapes  in  jerks,  and 
(3)  pressure  on  the  vein  below  the  opening  does  not 
stop  the  bleeding.  The  results  of  such  an  accident 
are  various;  it  may  lead  to  (1)  ^  fahe  aneurism,  that 
is,  the  Ijlood  poured  from  the  artery  may  be  enclosed 
in  a  sac,  not  formed  by  the  coats  of  the  vessels  as  in 
true  aneurisms,  but  by  the  surrounding  tissues ;  (2)  it 
may  lead  to  an  aneurisinal  varix,  that  is,  when  the 
woundeil  artery  and  vein  adhere  at  the  wounded  point, 
and  jets  of  blood  are  driven  into  the  vein  from  the 
artery,  dilating  it,  and  causing  incoiupetency  of  its 
\-alves,  and  leading  to  a  varicose  state  of  the  veins  in 
tlie  neighbourhood  ;  it  may  lead  to  a  vco'icose  aneurisni, 
tliat  is,  an  aneurism  the  sac  of  wluch  communicates 
witli  lioth  artery  and  vein,  and  blood  from  the  artery 
is  projcicted  into  the  vein  tlirougli  the  sac  of  tlio 
aneurism.  (4)  It  may  also  set  up  septic  lymphangitis 
from  the  use  of  a  dirty  lancet.  (5)  Sometimes  a  very 
painful  neuralgic  condition  results  probably  from  the 
cutaneous  nerve  of  the  corresponding  side  being  in- 
\-olved.  (6)  Less  frec^uently  '  bent  arm  '  results 
probably  from  some  injury  tn  the  cutaneous  filaments 
of  the  iiiusculo-cutaneous,  setting  up  irritation  and 
causing  reflex  contraction  of  the  biceps  and  brachialis 
anticus  (Hilton). 

Thf  Lowest  Lymphatic  Gland  of  the  upper  extremity 
is  placed  a  little  al)ove  the  internal  condyle,  towards 
tlu;  anterior  aspect  of  the  arm.  Tt  very  frequently 
inflames  and  suppurates  as  a  result  (if  jioisoned  wounds 
of  f,he  liand  and  Hngers,  as  it  arrests  the  poison 
( lilomainr)  licfon^  it  reaches  the  axillary  glands. 

Synovial  Membranes  of  the  Wrist. — -'I'liesc  are  fi.rp 


The  Avnioniy  of  Surgery. 


in  number.  (1)  Tlie  membrana  sacciformis,  wliieli 
lines  the  lower  end  of  the  ulna,  the  sigmoid  cavity  of 
the  radius,  and  the  upper  surface  of  the  triangular  fibro- 
cartilage.  (2)  The  second  lines  the  wrist  joint 
proper — ?'.e.,  the  end  of  the  radius  and  the  triangular 
hbro-cartilage  above,  and  the  scaphoid,  semi-lunar  and 
cuneiform  bones  below.  (.3)  The  third  is  the  most 
extensive ;  it  covers  the  contiguous  surface  of  the  \j\\q 
rows  of  carpal  bones,  and,  passing  bet'ween  the  bones  of 
the  second  row,  lines  the  carpal  ends  of  the  four  inner 
metacarpal  bones.  (4)  The  fourth  lies  between  tlie 
trapezium  and  metacarpal  lione  of  the  thxunb.  (n) 
Tlie  fifth  is  between  the  pisiform  and  the  cuneiform 
bones.  We  see,  therefore,  that  one  synovial  membrane 
(the  third)  does  for  all  the  carpal  bones  except  the 
pisiform,  and  also  for  all  tlie  meta-carpal  bones  except 
the  first  (that  of  the  thumb). 

The  Sheaths  of  the  Flexor  Tendons. — ^\'hen  erysi- 
pelatous inflammation  attacks  the  sheaths  of  the  flexor 
tendons  in  the  fingers  (whitlow),  it  is  excessively  pain- 
ful owins  to  the  resistant  nature  of  the  structures 
attaclted,  and  consequent  tension,  and  it  is  at  the  same 
time  fraught  with  danger  to  the  utility  nf  the  finger  or 
liand.  I'us  forms  v(n'y  rapidly,  and  irnds  its  way  up 
the  sjniovial  sheaths  of  tlie  flexor  tendons  to  tlie  hand 
and  common  synovial  sheath  under  the  anterior  annular 
ligament;  and,  if  the  disease  lie  not  checked  liy  timely 
interference,  the  sbealhs  and  tendons  arc  rapidly 
destroyed,  the  joints  of  the  fingers  injured,  and  the 
phalanges  may  even  necrose  or  the  finger  become 
gangrenous,  and  the  erysipelatous  inflammation  extend 
up  the  forearm.  Suppuration  occurring  in  the  sheatlis 
of  the  tendons  of  tlie  little  fiiiger,  or  tliumb,  is  far 
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more  likely  to  involve  the  common  slieath  under  the 
anterior  annular  ligament  than  Avhen  it  occurs  in  any 
of  the  other  fingers ;  because  the  synovial  sheaths  of 
the  flexor  tendons  of  the  thumb  and  the  little  finger 
communicate  directly  with  the  common  sheath,  while 
those  of  the  three  other  fingers  do  not ;  but,  in  no  case, 


Fig.  50. 


Palmar  Cutaneous  Nerves. 

1.  UluiU-  iicrvo.        Median  iicrvo. 


however,  is  the  distance  between  the  common  sheath 
and  the  synovial  sheatlis  of  tlic  llexor  tendons  great. 
To  check  the  sjiread  of  the  iidlannuatioii  and  relieve 
the  tensi(jn,  it  is  advisable  cither  to  ibmcnt  the  finger 
wiLli  wairii  watci',  or  make  an  early  and  free  longitud- 
inal incisimi  into  tin'  linger,  and  if  the  pus  has  formed 

2  o 
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icithin  the  sheaths,  make  an  uicisioii  do^^■n  to  the  Ijoiie 
at  once.  If  pus  form  or  accumulate  iu  the  common 
synovial  membrane  under  the  anterior  annular  ligament, 
the  appearance  presented  is  peculiar — there  is  a  swelling 
in  the  palm  and  another  in  the  lower  part  of  the  fore- 
arm, Avith  a  constriction  between,  caused  by  the  annular 
ligament.  Passing  beneath  the  anterior  annular  Uga- 
ment,  and  enveloped  by  a  common  sj'novial  sheath,  we 


Fig.  51. 


1 


3     3  3 
Dorsal  Cutaneous  Nerves. 

1.  Ulnar  nerve.         Radial  uorvc.     C.  Coumuinic.itiiig 
branch.    3.  3.  3.  Parts  siiiiplicd  by  the  metlian. 

find — (1)  the  tendons  of  the  Hexor  sublimis  ;  (2)  the 
tendons  of  the  flexor  profundus  ;  (3)  tlie  tendon  of  the 
flexor  longus  pollicis  ;  (+)  the  median  nerv(\ 

Cutaneous  Nerves  of  the  Fingers. — In  fnmt  (Fig. 
no),  the  median  nerve  supplies  the  thumb,  index 
and  middle  fingers,  and  the  radial  half  of  the  ring 
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linger  ;  the  uluar  supijlying  tlio  ulnar  side  of  tlie  ring, 
and  tlie  whole  of  the  little  Hnger.  BeUnd  (Fig.  51), 
the  radial  nerve  supplies  the  fingers  supplied  by  the 
median  in  front,  except  the  ungual  phalanges  of  the 
index  and  middle  lingers,  and  the  radial  half  of  the 
ungual  phalanx  of  the  ring  finger,  which  are  supplied 
hy  the  median ;  the  xrlnar  supplies  the  remaining  one 
and  a  half,  just  as  on  the  anterior  aspect. 


580  The  Anatomy  of  Surgery. 


CHAPTER  XXXI. 

THE  LOWER  EXTREMITY. 

Pou part's  Ligament. — Tliiw  is  a  stroug  fibrous  band 
stretching  bctAveen  the  anterior  superior  iliac  spine  and 
the  spine  of  the  pnbes ;  it  is  part  of  the  insertion  of  the 
external  oblique  muscle  of  the  abdomen,  and  seimrates 
the  thigh  from  the  belly,  and  the  external  abdominal 
ring  from  the  saphenous  opening,  and  is  an  important 
diagnostic  landmark  between  ingunial  and  femoral 
hernia.    It  is  often  known  as  the  Crural  Arclt.  KU- 
ing  up  the  gap  between  tliis  ligament  and  the  bone  we 
find  the  following  structures  (Fig.  52): — (1)  External 
cutaneous  nerve;   (2)   iliacus  muscle;  (3)  the  psoas 
muscle;  (-1)  the  anterior  crural  nerve  lying  in  tliu 
groove  between  these  two  muscles,  and  separated  from 
the  femoral  sheath  by  a  small  part  of  the  psoas;  at  this 
part  of  its  course  the  nerve  is  not  round,  but  may  be 
triangular  or  quadrilateral  in  shajje.     (5)  The  crural 
branch  of  tlie  genito-crural  nerve  lying  on  the  femoral 
slieath;   (G)  the  femoral  sheath  with  its  component 
parts,  compartments  and  contents — artery  most  external, 
the  vein  in  the  nuddle,  and  the  beginning  of  the  crural 
canal  most  internal  (see  'Femoral  Hernia');  (7)  below 
the  slieath,  tlic  origin  of  the  iiectiiieus;  (8)  Gimbernat's 
ligament — -a    continuation         I'oupiiii's — along  the 
pectineal  line,  and  part  tlieicfore  ol'  the  insertion  of  tlie 
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fixtornal  obliques;  (9)  the  aceessovy  olitiirntnr  nerve,  in 
eases  whei'e  tliis  nerve  exists. 

Superficial  Glands  of  the  Groin.— These  glands  are 
arranged  in  twd  rows — one  disposed  irregnlai'ly  along 
Ponpart's  ligament,  the  other  disposed  vertically  along 
the  inner  side  of  the  thigh,  or  grouped  irregularly 

Fig.  52. 


14  12lUl 

Structures  between  Poupart's  Ligament  and 
THE  Bone. 

1.  Spine  of  pubes,  2.  Gimbeniat's  ligtimeiit.  Femov.al 
slieatli.  4.  Crural  braiicli  of  geiiito-cruivil  iicrvc.  ."i.  Poupart's 
ligament,  li.  Antorior  superior  spine.  7.  Kxternal  cntanenus 
nerve.  S.  Iliacus  muscle.  9.  Anterior  crural  nerve.  10. 
Psoa.*!  muscle.  11.  Femoral  artery.  12.  Pectineu.s  mnsclo. 
I.';.  Femoral  vein.    14.  I'nn'nlrinfj. 

around  the  .saphenous  opening.  The  first  of  these 
receives  the  lymphatic  vcs.sels  from  the  genital  organs, 
abdominal,  perineal,  and  gluteal  regions;  the  other 
group  receives  the  lymjiliatic  vcs.sels  fi'oni  tlie  lower 
extremity.  The.sc  glands  fre(|ueiitly  become  enlarged 
in  diseases  implicating  the  parts  from  -which  their 
lymphatics  spring  (bubo).  Tims,  in  malignant  or 
.syphilitic  affections  of  the  genital  organs,  abscess  of  the 
perinreum,  <*!'c.,  Wv  glands  along'  I'luipart's  ligament 
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will  be  implicated,  while  the  A'ovtical  set  will  bo 
eidarcjed  in  affections  of  the  lower  limb  and  foot. 

SCARPA'S  TPJAXGLE. 

This  is  a  triangular  space  situated  at  the  upper  tliird 
of  the  anterior  surface  of  the  thigh ;  from  base  to  aj^ex  it 
is  about  a  hand's  breadth  in  extent — about  four  inches. 
Boundaries, — On  the  onfer  side  the  inner  border  of  the 
sartorius;  on  the  inner  side  tlie  inner  jDrominent  half 
of  the  adductor  longus ;  its  ham  is  formed  by  Poupart"s 
ligament,  and  its  aj)e:i'  is  formed  by  the  crossing  of  the 
sartorius  over  the  adductor  longus.  Its  roof  is  formed 
by  the  skin,  superficial  and  deep  fascia,  and  the 
cribriform  fascia.  The  cribriform  fascia  closes  up  the 
saphenous  '  opening,'  and  is  pierced  by  a  large  number 
of  lymphatic  vessels  (hence  its  cribriform  appearance); 
it  is  also  pierced  by  the  long  saphenous  vein.  This  is 
the  longest  vein  in  the  body;  it  passes  through  the 
cribriform  fascia,  at  the  lower  end  of  the  saphenous 
opening,  just  above  the  inferior  eornu.  Just  before  it 
passes  through  it  is  joined,  usually  as  a  common  truidc, 
liy  the  veins  corresponding  to  the  three  superficial 
branches  of  the  femoral  artery.  At  this  point  the  vein 
is  freiiuontly  the  subject  of  the  diseased  condifion 
Icnown  as  Varix;  some  believe  that  this  is  due  to  the 
vein  being  semi-strangulated  by  the  dense  fascia  form- 
ing the  infcM'ior  cornu  of  the  saphenous  opening,  and  to 
relieve  the  condition,  and  cure  the  disease,  suggest  that 
fbe  dense  fascia  should  be  divided.  The/oorofthe 
triangle  is  formed  by  (beginning  at  the  outer  side)  the 
iliacus,  psoas,  pectineus,  sometimes  pnrt  of  adductor 
bri'vis,  nnd  adductor  longus  nniscles.  Contents. — (1) 
iMMiioiul  slienib;   (2)   fi'moral  artery,  giving  ofT  the 
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cutaneous  brandies  and  the  profunda;  (3)  femoral  vein 
with  its  tributaries,  the  long  saphena  and  profunda 
veins;  (4)  anterior  crural  nerve  and  its  branches;  (5)  the 
external  cutaneous  nerve;  (G)  crural  branch  of  genito- 
crural  and  the  ilio-inguinal  nerve;  (7)  superficial 
division  of  the  obturator  nerve  ;  (8)  fat,  with  deep 
lymphatic  glands  and  vessels. 
Structures  beneath  the  Gluteus  Maximus  Muscle  — 

(I)  Part  of  ghiteus  medius  ;  (2)  superficial  branch  of 
the  gluteal  artery  and  superior  gluteal  nerve;  (3) 
pyriformis  muscle ;  (4)  loAver  border  of  gluteus  minimus ; 
(5)  sciatic  vessels ;  (6)  great  and  small  sciatic  nerves ; 
(7)  pudic  vessels  and  nerve  ;  (S)  nerve  to  the  obturator 
internus,  which  also  supplies  the  gemellus  superior; 
(0)  nerve  to  the  quadratus  femoris,  which  also  supplies 
tlie  gemellus  inferior;  (10)  gemelhis  superior  muscle; 

(II)  tendon  of  the  obturator  internus;  (12)  gemellus 
inferior;  (13)  tendon  of  the  obturator  externus ;  (14) 
quadratus  femoris;  (15)  termination  of  the  internal 
circumflex  artery;  (IG)  part  of  adductor  magnus ;  (17) 
tlie  first  perforating  artery  ;  (IS)  great  trochanter,  with 
part  origin  of  the  vastus  externus  ;  (19)  the  tuber  ischii 
witli  tlie  origin  of  the  hamstrings — biceps,  semi-mem- 
l)ranosus,  and  semi-tendinosus  ;  (20)  great  sacro-scia-tio 
ligament  jiierced  by  the  coccygeal  branch  of  the  sciatic 
artery;  (21)  three  bursfr  («)  one  over  the  troclianter 
iiinjfir  ;  (A)  one  over  the  vastus  externus ;  (r)  and 
another  over  the  tuberosity  of  tlu;  ischium.  When 
lliis  last  one  is  eidarged,  as  by  cxeessive  pressure,  it 
gives  rise  to  the  condition  known  as  '  weaver's  bottom,' 
corresponding  to  '■tnhiPrA  plhmr,''  or  '  iKnu^rinaiiT^  hicc' 
in  other  situations.  Tlie  lower  e(lg(\  of  this  large 
luuselc  forms  llie  'fold  f>t'  the  bllttoek,'  but  the  'fold' 
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and  tlio  lower  odgp  nf  tho  muscle  do  not  correspond  in 
direction,  tho  'fold'  being  nearly  transverse,  wliile 
the  lower  edge  of  the  muscle  passes  upwards  and 
inwards. 

The  Great  Sciatic  Nerve— This  nerve  leaves  the 
pelvis  by  the  great  sacro-sciatic  foramen,  beloAV  the 
pyriformis  muscle,  and  a  little  external  to  the  sciatic 
artery.  The  nerve  will,  therefore,  be  found  beneath  a 
point  a  little  external  to  the  point  that  indicates  the 
situation  of  the  sciatic  artery  on  the  surface  of  the  body 
(see  p.  123).  Its  course  is  indicated  by  a  line  drawn 
from  the  point  where  it  emerges  from  the  pelvis  to  the 
middle  of  the  upper  part  of  the  popliteal  .space.  The 
nerve,  however,  is  not  straight,  but  is  curved  Avith  the 
convexity  outwards,  and  at  its  upper  part  is  found 
almost  midway  between  the  great  trochanter  and  the 
tuber  ischii,  but  a  little  nearer  the  ischium.  The  nerve 
is  covered  by  the  gluteus  maximus  and  tlie  long  head 
of  the  biceps,  and  slightly  by  the  pyriformis,  and  it  lies 
upon  all  the  muscles  found  beneath  the  gluteus 
maximus  below  tlie  pyriformis,  viz. — tendon  of  the 
obturator  internus  and  the  tM'o  gemelli,  obturator 
externus,  quadratus  femoris,  and  adductor  niagnus.  It 
is  important  to  remember  its  course  in  connection  Avith 
the  operation  of  uciipundure  for  sciatica;  further,  it  is 
important  to  bear  in  mind,  in  the  operation  of  stretch- 
ing this  nerve,  that  it  can  lie  exposed  Avithout  cutting 
through  any  muscular  structure,  at  the  lower  border  of 
the  gluteus  maximus,  (indicated  by  the  fold  of  tlie 
nates)  in  the  interval  bet■\^^een  that  muscle  and  the  long 
liead  of  the  biceps.  The  instruments  required  are — a 
knife  to  sliave  the  parts,  ca.rI)olic  nil,  a  scalpel,  dissect- 
ing forceps,  j'otractors,  sponges,  needles  and  horse  hair 


Great  Sciatic  Arrvc. 


sutui'OK,  collcHlion,  pads  of  cotton  wool  and  l)andao-es, 
cliloroforni,  Sec.  The  Surgeon  may  either  stand  on  the 
same  side  of  tlie  body  as  tlie  norve  about  to  be  stretclied, 
or  on  the  opposite  side. 

1.  At  tlie  fold  of  tlie  buttock. — Tlie  part  must  first 
be  rendered  thoroughly  aseptic.     It  is  then  shaved,  if 
necessary,  and  an  incision  made  about  two  inches  in 
length  in  the  lino  of  tlie  nerve  ;  this  incision  divides 
the  skin,  superficial  fascia,  fatty  tissue,  and  deep  fascia. 
The  finger  is  then  introduced  to  hook  out  the  nerve, 
which  is  found  in  the  angle  formed  by  the  gluteus 
maximus  on  the  inner  side,  and  the  hamstrings,  as  they 
arise  from  the  ischial  tuberosity,  on  the  outer  side. 
The  nerve  is  then  to  be  stretched  as  much  as  the 
Surgeon  deems  necessary,  being  first  pulled  well  out, 
and  then  up  the  limb  and  down  the  limb.  Some 
Surgeons  lift  the  the  limb  from  the  table  by  the  nerve. 
Dr  Symington  advises  care,  lest  the  sacral  plexus  be 
torn  away  from  the  cord.    A  caution  is  usually  given 
not  to  stretch  the  tendon  of  the  semi-membranosus  Ijy 
mistake  ;  but  by  the  above  plan  this  is  not  likely  to 
happen,  for  it  would  be  impossible  to  hoolc  that  tendon 
Old  at  the  wound  so  near  its  origin,  and  especially  wlien 
the  patient's  knee  joint  is  extended.     The  wound  is 
then  tf)  be  washed  out  by  some  antiseptic,  three  sutures 
inserted,  and  the  whole  sealed  up  by  llexible  collodion 
and  cfittfm  wool.     "2.  It  may  also  be  stretc'hed  at  the 
middle  of  the  thigh  by  an  incision  two  or  three  inches 
long,  dividing  the  same  structures  as  in  the  last  case. 
Tfcre  the  nerve  lies  between  the  biceps  im  the  outer 
side,  and  tin;  seini-ttsndinosus  on  the  inner  side.  The 
wonnd  may  be  dressed  as  in  the,  last  case,  or  it  may  be; 
drained,  dressed  antisejiticnlly,  and  conlinod  in  a  splint 
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for  a  week  or  ten  days.  3.  The  'dry'  plan  (Trom- 
BETTA  and  Billroth).  The  patient  is  laid  on  his  back, 
the  knee  joint  is  flexed,  and  the  ankle  joint  extended, 
and  then  the  thigh  is  forcibly  flexed  on  the  abdomen 
until  the  knee  joint  almost  touches  the  chin ;  the  thigh 
is  then  held  firmly  in  this  position  while  the  knee  joint 
is  fully  extended  and  the  ankle  joint  as  fully  flexed. 

HIP  JOINT  DISEASK. 
It  is  a  fact  worthy  of  notice  in  connection  with  the 
conduction  of  nervous  impulses  in  sensory  nerves,  that 
when  a  stimulus  is  applied  to  any  part  in  the  course 
of  a  sensory  nerve— as  to  the  nerve  trunk,  or  to  sensory 
filaments  supplying  parts  nearer  the  central  nervous 
system  than  the  final  distribution  of  the  nerve — that 
the  impulses  appear  to  be  conveyed  to,  or  to  spring 
from,  its  terminal  filaments  (in  fact  the  sensory  nerve 
ajipears  to  be  able  to  conduct  impulses  loth  ways). 
Thus,  if  we  compress  the  ulnar  nerve  at  the  elbow  joint, 
we  feel  the  painful  impression  conveyed  to  the  terminal 
filaments  of  the  nerve,  sujaplying  the  little  finger  and 
the  ulnar  side  of  the  fourth  finger.     AYe  also  find  an 
example  of  the  same  phenomenon  in  connection  Avith 
liip  joint  disease  iu  its  earlier  stages  :  for  at  first  the 
patient  does  not  feel  pain  in  the  hip  itself,  but  on  the 
inner  .side  of  the  knee  or  in  tlie  knee  joint  itself. 
This  is  no  douljt  tluc  to  fact  that  the  obturator  nerve 
supplies  sensory  filaments  to  l)otli  tlic  liiji  and  knee 
joints;  and  also  because  there  is  froi|ueiit]y  found  on 
tlie  inner  side  of  the  lower  third  of  (he  tliigli,  a  plexus 
of  nerves  known  as  tlic  'obturator  plexus,"  which  is 
I'oriiied  l)y  filauients  from  tlic  internal  cutiuieous,  long 
saphenous,  and  obtnrntoi' nerves.    J!(\'<ides  tl:e  nbtunitor 
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iKH-vo,  the  anterior  crural  and  the  great  sciatic  (tlirongli 
its  branches)  also  supply  both  the  hip  and  knee  joints. 

Hip  disease  has  been  divided  for  convenience  into 
various  stages.    1.  The  inflammatory  stage,  probably 
accompanied  with  some  synovitis  and  softening  of  the 
structures  round  the  joint,  and  the  limb  assumes  that 
position  Avhere  the  cavity  can  hold  most  with  the  least 
tension.    The  signs  of  this  stage  are— ((()  Flexion,  as 
in  this  position  there  is  most  general  relaxation,  and 
the  ca^■ity  holds  most.    (6)  AhrfucHon,  which  relaxes  the 
outer  limb  of  tlie  ilio-femoral  ligament.     (c)  Erermm, 
which  relaxes  the  inner  head  of  the  same  ligament. 
{<])  Ap]iarenf  Jeiir/fheninr/,  from  tlie  tilting  down  of  tlic 
pelvis  on  that  side ;  the  anterior  superior  spine  moves 
doAvnwards,  forwards,  and  inwards.     This  is  because 
the  flexion  and  the  abduction  raise  the  foot  off  the 
ground  and  also  destroys  the  parallelism  of  the  two 
limbs;  hence,  Avlien  the  patient  walks,  to  enable  the 
foot  to  reach  the  ground   and  also  to  restore  that 
])arallelism  which  is  necessary  fi>r  walking,  the  pelvis 
lilts.  Lnrdi>.«/H,  tliis  is  because  the  hip  joint  is 

fixed  by  muscles  in  the  flexed  position,  and  to  over- 
come this  disadvantage  the  lumlmr  vertebrie  move 
instead,  and  are  also  curved  fdrwards.  Tins  is  well 
seen  wlien  the,  patient  is  laid  on  a  lirm  table  on  his 
back;  as  he  lies  in  this  position  his  knee  is  bent 
upwards,  ami  on  attemiiting  t/i  liring  t,hi'  knee  down 
lev(d  on  the  table  tlie  hiudiar  s].ine  becomes  imllow, 
liecanse  the  pfJrl.-^  vmrrs  with  the  feiinir.  P>esides 
tliese  symptoiiis  there  are  others,  such  as  flie  limitatidti 
oF  .abductiiiu,  wasting  of  Ibe  limb,  llatteiiing  of  th(> 
buttork,  ami  oblitevatidii  of  Ihe  -luteal  foM.  Tn  tlie 
vei'y  early  stage  of  the  disease  tlie  sym]itiiiiiK  are  often 
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lU-marked,  the  child  sccarcelj^  complains,  and  i:)robahly 
has  only  a  slight  limp  when  walking.     2.  Second 
stage — This  corresponds  to  yielding  of  the  capsule, 
probably  abscess  formation,  but  ]io  destruction  of  tlii', 
bone.  The  signs  are— («)  Adduction,  some  say  because 
the  posterior  part  of  the  capsule  gives  way,  others  that 
it  is  because  the  adductors  are  reflexly  thrown  into 
spasm.     (b)  Inversion,  this  is  not  very  easily  ex- 
plained ;  if  the  head  of  the  bone  were  dislocated  back- 
wards through  the  softened  posterior  part  of  tlie  capsule, 
one  could  understand  it.     It  may  be  that  the  external 
rotators  are  inhibited,  and  the  internal,  supplied  by  the 
superior  gluteal  nerve  (tensor  fascia  femoris,  gluteus 
minimus  and  anterior  half  of  the  gluteus  medius) 
reflexly  thrown  into  spasm.     {c)  Ai^parenf  s]i aliening, 
tliis  is  from  tilting  of  the  pelvis  so  as  to  bring  the 
diseased  limb  parallel  with  its  fellow  as  the  patient 
lies  in  bed.   The  anterior  superior  spine  moves  upwards, 
backwards,  and  outwards.     3.  Third  stage. — In  this 
stage  the  limb  is  pretty  niucli  in  the  same  position  as 
in  the  second  stage,  but  there  is  now  real  sliorfening; 
this  results  from  the  gradual  destmction  of  the  head 
and  neck  of  the  femur.   The  top  of  the  great  trochanter 
ascends  above  Nekton's  line,  and  there  may  be  actual 
dislocation  in  some  cases.     The  natural  cure  of  this 
condition  is  by  ankjdosis,  and  care  must  be  taken  lest 
this  occur,  as  it  is  apt  to  do,  in  the  flexed  and  abducted 
position.    Should  it  occur  the  effects  are  minimised  by 
tlio  production  of  a  lumbar  ciirve  (lordosis). 

J)KKI'  F.\SCJ.\  OF  TlIK  TIIKJII, 
The  deep  fascia  of  the  lliigli,  from  its  great  exteni, 
is  known  as  tlie  Arw/a  lid((.     It  is  attached  above  to 
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the  boily  of  the  piibes  and  pubic  arch,  Poiipart's  liga- 
1  ment,  crest  of  the  ilium,  and  margin  of  the  sacrum  and 
coccyx;  it  passes  downwards,  forming  a  complete 
sheath  for  the  whole  of  the  thigh,  which  varies  in 
■  thickness  at  difi'erent  parts,  and  is  firmly  attached 
below  to  all  the  prominent  points  around  the  knee 
; joint,  such  as  the  condyles  of  the  femur,  tuberosities  of 
I  the  tibia,  and  head  of  fibula.  After  this,  it  forms  tlic 
deep  fascia  of  the  leg,  but  there  is  no  direct  communi- 
cation between  the  sheath  of  the  muscles  of  the  thi"h 
and  those  of  the  leg;  and,  on  account  of  this  firm  con- 
;  nection  of  the  fascia  to  the  bony  prominences  around 
'the  knee  joint,  fluicl  matter,  such  as  pus,  gathering 
about  the  joint  will  necessarily  tend  to  pass  upwards. 
At  the  outer  side  of  the  limb  there  is  a  sjjecially  strong 
band  known  as  the  ilio-tihial  hand  which  stretches 
from  the  ilium  above  to  the  head  of  the  tibia  below, 
and  into  which  is  inserted  the  greater  part  of  the 
gluteus  maximus,  and  the  -whole  of  the  tensor  fascia; 
femoris,  and  through  it  these  two  muscles  act  indirectly 
on  the  knee  joint,  and  are  Ijelieved  to  Ijc  specially 
brought  into  use  in  maintaiiiing  the  erect  posture. 
From  the  deep  surface  of  the  fascia,  cnsheathing 
processes  are  given  oil'  to  every  muscle,  blood  vessel  and 
nerve  in  the  limb;  two  of  the  processes  given  oil'  arc 
specially  strong,  and  are  known  as  the  inter-inuscular 
septa.  The  external  s(!ptum  is  the  stronger,  and 
extends  fnjin  tlir,  insertinii  of  llie  glutiMis  miixinius 
along  the  nnt(;r  sidr  nl'  linen  as[)(:ni  In  ilie  huIit  cdndylc' 
nf  Llic,  I'i'iiiiir,  ailing  lin;  outer  etlge  nf  the  [lopliti.'al 
surt'n,r>'  iif  that  In  mi'.  It  separates  the  vastus  cxtei-nus 
in  fnmL  funn  Ukj  liice|is  behind.  Tln'  ivlvmai  si'|ituni 
is   tliinucr,  ami   cxti  iids   I'lcni   the  lesser  ti'nrlianter. 


590  TJie  Anatomy  of  Surgery. 


tilong  the  inner  side  of  the  linea  aspera  and  popHteal  j 
surface  of  the  femur,  to  the  inner  condyle;  it  separates  i 
the  vastus  internus  from  the  adductor  muscles,  and  is 
incomplete  at  one  point  to  allow  the  passage  of  the 
femoral  vessels  into  the  popliteal  space  where  they 
become  the  popliteal  vessels.    It  is  possible,  therefore, 
that  matter  collecting  around,  or  in  the  joint,  a)id 
escaping  on  account  of  destruction  of  its  ligaments,  and 
collecting  in  the  upper  part  of  the  popliteal  space 
behind  and  between  those  layers,  and  beneath  thu 
general  sheath  of  the  limb,  would  find  its  Avay  uj)  the 
limb  towards  the  trochanters,  by  passing  along  the 
fibrous  tumiel  formed  by  the  vessels  in  their  passage 
through  the  septum.     But  there  is  another  way  in 
which  pus  may  pass  from  the  knee  joint  np  to  the  j 
trochanter  minor.    There  is  a  considerable  portion  of  | 
the  inner  surface  of  the  shaft  of  the  femur,  extending  i 
from  the  small  trochanter  above,  to  the  condyles  below,  ' 
and  from  half  an  inch  to  three-fourths  of  an  inch  in 
breadth,  from  which  no  muscular  fibres  arise.  This 
interval  lies  betAveen  the  origins  of  the  crureus  and  the 
vastus  internus,  and  is  bridged  over  by  the  conjoined 
fibres  of  these  muscles.    In  suppuration,  therefore,  I 
within  the  joint,  where  the  su2)purative  action  destroys 
or  perforates   the   ligaments,  or   the   large  synovial 
membrane  of  the  articulation,  which  extends  upwards 
beneath  the  extensor  muscles  of  the  thigh,  the  escaped 
pus  easily  finds  its  way  up  the  thigh  in  Uie  direction  \ 
named.  j 
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CHAPTER  XXXII. 
THE  LOWER  EXTREMITY  (Coiitmrnd). 

POPLITEAL  SPACE. 
This  is  a  diamond-shaped  cavity  situated  at  the  Lack  of 
tlic  knee  joint.  Boundaries. — (1)  E.dernul  superior,  the 
biceps;  (2)  internal  mperior,  semi-tendinosus,  send- 
mcmbranosus,  and  further  hack  the  gracihs  and  sartorius ; 
(3)  external  inferior,  the  outer  head  of  the  gastrocnemius 
and  the  plantaris;  (4)  internal  inferior,  the  imier  head 
of  the  gastrocnemius.  The  roof  is  formed  by  the 
popliteal  fascia;  the  foor  is  formed  by  the  popliteal 
surface  of  the  feinur,  the  jiosterior  ligament  of  the 
knee  joint,  and  the  popliteus  covered  by  its  fascia. 
Contents,— (1)  The  small  sciatic  nerve;  (2)  the  internal 
and  external  po2)hteal  nerves  and  their  In'anches; 
(.3)  the  popliteal  artery  witli  its  branches;  (4)  the 
popliteal  vein  with  its  tributaries,  especially  the  external 
or  short  saphena  vein;  (o)  the  articular  branch  of  the 
obturator  nerve;  (6)  fat  and  areolar  tissue;  (7)  four  or 
Hve  lymphatic  glands,  deeply  placed  beside  the  great 
vessels. 

Division  of  Contracted  Tendons  at  the  Knee  Joint. 

— To  ri'iiuidy  tlic  deforiiiity  of  contraction  o['  tlic  kuet' 
j(jint,  division  of  the  hamstring  tendons  is  .s(nuetimes 
iicces.sary.  The  biceps  is  inserted  into  IIk;  bead  of  the 
fibula,  Ihe  other  two  are  towards  tlie  inner  siih;  of  the 
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joint — the  seini-tendinosiis  teiiig  inserted  into  the 
upper  part  of  tlie  inner  surface  of  the  tibia,  the  semi- 
rueuibranosus  into  a  groove  in  the  back  of  the  internal 
tuberosity  of  the  tibia.  It  is  the  biceps  tendon,  how- 
ever, that  most  frequently  re(|uires  division;  and  it  is 
in  the  division  of  this  tendon  that  the  greatest  care  is 
necessary.  In  division  of  the  biceps  tendon,  the 
structures  that  must  be  avoided  are — (1)  The  external 
popliteal  or  peroneal  nerve;  (2)  the  inferior  external 
articular  artery;  in  connection  with  the  other  two 
tendons  we  have  merely  to  avoid  the  articular  arteries, 
Avliich,  however,  are  not  in  very  close  relation  to  the 
tendons  in  question.  The  external  poi^liteal  nerve 
passes  obliquely  downwards  and  outwards,  lying  duse 
io  tlie  tendon  of  the  hiceps,  and  passes  between  it  and 
the  outer  head  of  the  gastrocnemius  to  a  point  below 
the  head  of  the  filada,  where  it  divides  into  its  terminal 
branches.  The  articular  arteries  are  arranged  as 
follows: — (1)  The  superior  internal  passes  round  the 
femur,  above  the  inner  condyle,  under  the  tendons  of 
the  addudur  viagnus,  semi-membranosus,  and  semi- 
tendinosus  muscles;  (2)  The  superior  external  passes 
round  just  above  the  outer  condyle  beneath  the  tendon 
of  the  hicep><;  (3)  the  inferior  internal  passes  down 
below  the  internal  tuberosity  of  the  tibia  beneath  tlie 
lateral  ligament  and  the  tendons  of  the  sartorius,  semi- 
tendinosus,  and  the  gracilis;  (4)  the  inferior  external 
pass(!S  altoLX  /Im  lead  tf  the  fihula  (and,  therefore, 
liiglier  up  than  tlie  internal)  beneath  tlic  external 
lateral  ligaiiieuL  and  tendon  of  ttie  tiicepf.  Tlie  biccjis 
ti'iidnii  is  divided  iirar  its  insertion  into  the  licad  nf 
Ibc  lilnda;  tlie  other  Irndous  are  then  put  upon  the 
strelcli  and  who  divided  near  theii'  in.scrlions.  The 
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kuifu  must  ill  all  cases  be  entered  with  its  point 
directed  from  tlie  middle  line  of  the  leg  and  close  to 
the  tendon  to  be  divided. 

Bursas  in  the  Region  of  the  Knee  Joint. — There  are 
eight  altogether — two  in  front  and  six  behind.  In 
front — (rt)  The  bursa  patellte,  situated  in  front  of  the 
patella,  being  the  structure  affected  in  'housemaid's 
knee.'     (Jj)  Another  bursa  placed  between  the  liga- 
mentum  patella'  and  the  upper  part  of  the  tubercle  of 
the  tibia.     Behind  there  are  six — four  on  the  outer 
side  and  two  on  the  inner.     Ou1er  mlc — («)  One 
between  the  popliteus  tendon  and  the  tibia,  a  prolonga- 
tion of  the  synovial  membrane  of  the  knee  joint; 
(h)  one  between  the  popliteus  tendon  and  the  external 
lateral  ligament;  {c)  one  between  the  biceps  tendon 
and  the  external  lateral  ligament,  over  which  the 
external  popliteal  nerve  passes  on  its  A\'ay  round  the 
head  of  the  hbula;  {d)  one  between  the  outer  head 
of  the  gastrocnemius  and  the  femur.     Inner  side — • 
(«)  A  large  bursa  between  the  femur  and  the  inner  head 
of  the  gastrocnemius  and  tendon  of  semi-membranosus; 
this  one  very  often  communicates  with  the  joint. 
(A)  One  between  the  semi-membranosus  and  the  tibia, 
The  ones  on  the  inner  side  are  more  freipienily  eidarged 
than  those  on  the  f)uter  side.  • 

GF,NU  VALGUM. 

Genu-Valgum  nr  Knock-Knee  is  a  condition  brought 
abfjut  by  altered  pressure  relations  at  the  two  sides  of 
tlie  knee  joint;  it  is  low  at  the  inner  side  and  high  at 
the  out(u-,  and  hence  the  increased  growth  at  the  inner 
siilc,  which  is  an  attempt  to  restore  tlie  [)r(ipoc  relations, 
for,  like  water,  U^nsion  tends  to  find  its  own  lev  el.  Three 
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steps  are  usually  recognised  in  tins  process — (1)  Tension 
and  elongation  of  the  tissues  at  the  inner  sicle  of  the 
joint;  (2)  relaxation  and  contracture  of  the  tissues  at 
the  outer  side;  (3)  bonj^  deformity;  the  increased 
growth  l^eing  due  to  elongation  of  the  shaft,  not  the 
epiphysis  (Mictjlicz).  Clinically,  Professor  Chiene 
divides  cases  of  knock  knee  into  two  classes — (1) 
Those  that  are  growing  worse;  (2)  those  where  no 
change  is  going  on,  and  the  parts  have  become  solidified 
permanently  in  the  deformed  position.  For  the  first 
of  these  classes  the  conditions  must  be  reversed;  the 
pressure  or  tension  at  the  imaer  side  of  the  joint  must 
be  increased,  while  that  at  the  outer  side  must  be 
diminished.  This  is  to  be  accomplished  by  some  form 
of  external  si^lint,  and  then  an  elastic  bandage  to  dra^\' 
the  knee  towards  the  sphnt;  the  most  important  point 
in  putting  up  this  apparatus  is  to  amid  rotation  of  the 
limb.  In  the  second  class  of  cases  some  operative  form 
of  treatment  is  indicated. 

1.  Ogston's  Operation. — Flex  the  knee  as  fully  as 
possible  and  enter  a  long  tenotomy  knife,  flatwise,  two 
or  three  inches  above  the  inner  condyle,  and  pass  it 
forwards  and  outwards  till  its  point  is  felt  in  the  intcr- 
condyloid  notch;  next  turn  the  edge  of  the  knife  towards 
the  bone,  and  divide  the  soft  parts  as  the  knife  is  with- 
drawn. iS'ow  introduce  an  Adam's  saw,  and  divide 
the  condyle  for  about  three-quarters  of  its  thickness; 
then  remove  the  saw  and  forcibly  straighten  the  limb, 
when  the  condyle  is  broken  ofl'  and  slips  upward  over 
the  sawn  surface.  The  great  objection  to  this  opera- 
tion is  that  it  opens  into  the  knee  joint.  This  is 
avoided  by 

•2.  Chiene's  Operation. — He  removes  n  wedge,  by 


Genu  Valgiiui.  .')9.) 

means  of  a  chisel  and  mallet,  from  the  base  of  the  innei' 
condyle,  but  in  such  a  way  that  the  knee  joint  is  not 
opened  into.  The  instruments  required  for  this 
operation  are  the  same  as  in  tlie  next  operation,  and 
the  part  of  the  femur  operated  upon  is  also  the  same  as 
in  M'EwEx's  operation.  It  is  a  small  triangular-shaped 
muscular  interval,  the  bone  forming  its  floor  (Fig.  53). 
Anteriorhj  it  is  bounded  by  the  fibres  of  the  vastus 
internus;  pn.^fcrinrh/,  by  the  tendiin  of  tlie  adductor 


Fig.  53. 


Genu-Valgum  Triangle— Riqht  Side. 

1.  Vastus  iutornua.  'J.  Floor  of  triangle,  funiiocl  by  the 
leriiiir.  3.  Bnincli  of  t)ic  anastomotica  niagiiii,  ■!.  Adduetor 
ni.-igiiiis.    5.  Superior  internal  articular  artery. 

iiiagnus  and  a  branch  of  the  anastomotica  magna;  and 
/irlmr,  by  the  supcrioi'  internal  articular  artery.  Tlie 
lower  and  posterioi'  walls  especially  must  be  avoided 
iluring  the  operation  lest  the.se  vessels  be  wounded, 
lie  removes  the  wedge  by  M'Ewcn's  mallet  and  '  chisel.' 
Hi-  makes  an  incision  of  sufficient  longth  in  front  of 
and  above  the  'adductor  tuliorcle,'  through  whi(;h  he 
removes  the  wedge;  the  long  axis  of  the  wedge  runs 
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downwards  and  outwards  towards  the  intercondyloid 
notch.  After  its  removal  the  limb  is  hent  straight  as 
in  Ogston's  operation. 

3.  M'Ewen's  Operation.  —  Instruments  required — 

(1)  A  long  straight  bistoury;  (2)  means  to  command 
the  circulation  through  the  limb,  as  Esmarch's  elastic 
bandage  and  Petit's  tourniquet,  as  the  operation  should 
be  bloodless;  (3)  a  set  of  osteotomes  or  bone  chisels; 

(4)  wooden  mallet  about  a  pound  and  a  half  in  weight; 

(5)  bag  of  moist  sand ;  (6)  sponges,  needles,  horse  hair 
sutures,  carbolic  spray,  &c.  The  limb  is  first  rendered 
bloodless  by  Esmarch's  elastic  bandage  and  Petit's 
tourniquet  applied  above  the  knee.  Place  of  Incision. 
— On  the  inner  side  of  the  limb  at  the  point  where 
the  two  following  lines  intersect — (a)  A  line  drawn  a 
finger's  breadth  above  the  level  of  the  U23per  border  of 
the  external  condyle  round  the  limb  to  the  inner  side ; 
and  (&)  a  line  drawn  parallel  with  and  half  an  inch  in 
front  of  the  tendon  of  the  adductor  magnus.  At  this 
point  a  longitudinal  incision  is  made  of  sufficient  size  to 
readily  admit  the  osteotome,  the  knife  cutting  at  once  to 
the  bone,  the  knee  joint  being  previously  bent  and  its 
outer  side  laid  on  the  sand  bag.  One  assistant  steadies 
the  thigh,  while  another  steadies  the  leg.  Before  with- 
drawing the  knife,  the  largest  '  chisel '  is  introduced 
longitudinally  by  its  side,  till  it  reaches  the  bone;  the 
knife  is  then  withdrawn,  and  the  osteotome  turned 
transversely  to  the  long  axis  of  the  femur,  but  in  doing 
so  do  not  press  too  heavily  upon  it,  lest  the  periosteum 
be  stripped  off  the  bone.  By  means  of  the  mallet  and 
chisel  the  bone  is  then  divided,  the  operator  bearing  in 
mind  that  the  outer  side  of  the  femur,  in  this  situation, 
is  much  broader  in  the  antero-posterior  diameter  than 
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the  inner,  and  directing  the  osteotomes  accordingly,  and 
always  working  aioay  from  the  popliteal  artery.  As 
the  incision  is  carried  through  the  bone,  finer  pointed 
osteotomes  must  be  used  till  about  two-thirds  of  the 
bone  is  divided.  After  each  blow  with  the  mallet  the 
chisel  must  be  moved  a  little  from  side  to  side  in  the 
longitudinal  axis  of  the  limb  to  prevent  its  point 
becoming  fixed.  After  the  bone  is  divided  sufficiently, 
the  limb  is  forcibly  straightened.  The  structures 
divided  in  this  operation  are — the  skin,  superficial 
fascia,  cellular  tissue  and  fat,  deep  fascia,  and  a  part  of 
the  vastus  internus,  periosteum  and  bone.  No  bone 
is  removed^  the  bony  tissue  being  simply  condensed  at 
each  side  of  the  incision  made  by  the  osteotome.  The 
incision  is  above  the  epiphysis,  so  that  it  is  not  injured. 
The  flexing  of  the  knee  carries  the  synovial  pouch  down 
out  of  the  way,  and  besides,  the  mode  of  entering  the 
osteotome  would  push  it  aside.  The  femoral  artery  is 
well  out  of  the  way;  the  superior  internal  articular 
runs  below  the  line  of  the  incision,  and  the  anasto- 
matica  magna  runs  parallel  with  and  close  to  the 
tendon  of  the  adductor  magnus,  and  is  therefore  behind 
the  incision. 

After  Treatment. — A  single  or  double  long  splint  in 
applied,  according  as  one  or  both  knees  have  been 
operated  upon;  it  may  also  be  necessary  to  apply 
extension  by  means  of  the  weight  and  ]3ulley.  There 
is  a  short  shelf  attached  to  the  lower  edge  of  the  long 
splint  opposite  the  knee,  passing  inwards,  and  on  this 
the  knee  rests.  The  leg  must  be  securely  bandaged  to 
the  splint  and,  as  usual,  in  knock-knee  cases,  care 
taken  to  avoid  all  twisting  of  the  limb. 
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CLUB  FOOT. 

There  are  four  primary  varieties  of  this  deformity — 
(1)  Talipes  varus  (or,  more  usually,  taliiies  equino-varus ; 
the  sole  of  the  foot  looking  iiiAvards,  and  the  heel  being 
usually  a  little  raised);  (2)  talipes  equinus  (in  this 
form  the  heel  alone  is  raised);  (3)  talipes  valgus,  and, 
(4)  talipes  calcaneus.  It  may  either  he  congenital  or 
acquired,  and  is  said  to  l)e  more  common  in  boys.  It 
is  very  often  a  result  of  infantile  paralysis,  a  disease 
attacking  children  i;suaUy  about  a  year  and  nme  mouths 
old. 

(1)  Talipes  Varus. — This  is  the  most  common  form 
of  congenital  club  foot  (or  rather  talipes-equiuo-varus, 
as  it  is  rarely  pure),  and  when  it  is  so,  usually  both 
feet  are  afl^jcted,  and  it  is  frequently  associated  with 
>^inna  bifida.  In  some  cases,  however,  it  is  acquired, 
and,  Avhen  it  is  so,  usually  only  one  foot  is  affected. 
In  congenital  cases  of  one  foot,  it  is  tAvice  as  often 
found  in  the  right  foot,  ajid  most  frequently  in  boys  : 
further,  it  is  hereditary,  being  transmitted  through  the 
male  side.  Camus — Contraction  of  (a)  tibialis  anticus 
and  posticus,  (6)  the  muscles  of  the  calf,  and  (c)  tlu' 
plantar  fascia.  Treatment — The  treatment  is  division 
of  the  contracted  structures ;  as  to  the  order  in  which 
they  should  be  divided  there  is  considerable  variety  of 
opinion.  The  tendons  of  the  tibialis  anticus  and 
posticus  require  great  care  in  their  division,  on  account 
of  the  close  relation  of  the  posterior  tibial  vessels,  and 
the  long  saphenous  vein.  The  teiidon  of  the  tibialis 
anticus  passes  downwards  and  forAvards  to  be  inserted 
into  the  anterior  part  of  the  internal  cuncilbrm  bono 
iuid  llie  base  of  tlie  lirsl  metatarsal  ;  llie  tendon  of  the 
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tibialis  posticus  grooves  tlae  imier  side  of  the  posterior 
surface  of  the  tibia  just  above  the  nialleohis,  and  then 
passes  doAvnwards  and  forwards  to  be  inserted  into  the 
tubercle  of  the  scaphoid,  and  the  posterior  part  of  the 
internal  cuneiform  bone.  The  position  of  the  tendons 
may  be  ascertained  by  trying  to  evert  the  foot,  and 
thus  making  them  tense,  if  not  already  rendered  tense 
and  evident  by  the  deformity.  The  tendon  of  the 
tibialis  posticus  is  divided  an  inch  above  the  internal 
malleolus,  and,  in  doing  so,  be  careful  to  avoid  wounding 
the  posterior  tibial  artery  which  lies  about  a  finger's 
breadth  behind  it ;  to  save  the  artery,  a  blunt-pointed 
tenotomy  knife  should  be  used  after  the  sheath  has 
been  opened  by  a  sharp-pointed  tenotome.  If  the 
division  is  made  higher  up  there  is  more  danger  of 
dividing  the  Hexor  lonfrus  di"itorum  than  Avhen  it  is 
done  at  tlie  point  named.  In  this  situation  the  tendon 
lies  uiidway  between  the  anterior  and  posterior  borders 
of  the  leg.  The  tibialis  anticus  is  divided  on  a  level 
with  the  internal  malleolus ;  the  knife  is  passed  from 
tlie  outer  side  of  tire  tendon  to  avoid  the  risk  of 
wounding  the  dorsal  artery  of  tlie  foot,  but  on  the 
other  hand  erpial  care  must  be  taken  not  to  divide  tlie 
ti'unk  (jf  the  internal  or  long  sapheua  vein  wliidi  lies 
to  the  inner  si(h3  of  the  tendon  in  ([uestion.  The 
plantar  fascia  is  divided,  if  necessary,  an  inch  in  front 
of  its  attachment  to  the  os  calcis,  as  at  this  point  it  is 
narrowest.  l>y  leaving  tli(j  division  of  the  tendo  Acliillis 
to  the  last  we  have  a  fulci'um  or  fixed  point,  by  Avliich 
we  can  twist  tJje  foot  into  a,  proper  position.  If  the 
division  of  the  other  structures  is  not  sufficient,  then 
the  tmdo  AcJiitlis  unist  also  lie  dividcij.  It  is  divided 
about  an  inch  aliove  the  os  calcis,  as  at  this  point  tlie 
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tendon  is  'contracted,  and  further  it  is  above  the  large 
bursa  which  lies  between  it  and  the  U2:)per  part  of  the 
posterior  surface  of  the  os  calcis.  The  knife  is  entered 
from  tlie  inner  side  to  avoid  the  posterior  tibial  vessels. 

(2)  Talipes  Equinus. — This  form  has  never  been 
known  to  occur  as  a  congenital  deformity.  Causes — 
{a)  Contraction  of  the  gastrocnemius  and  soleus,  (i) 
paralysis  of  the  anterior  group  of  muscles  from  infantile 
diseases,  (c)  irritation  caused  by  Avorms,  {d)  nervous 
disturbances  during  teething,  (e)  abscess  in  the  calf  of 
the  leg  crippling  the  muscles  of  the  calf;  (/)  flexion  of 
the  knee  and  extension  of  the  ankle  during  the  natural 
cure  of  ankle  joint  disease — from  not  keeping  the  knee 
straight  and  the  foot  at  right  angles  to  the  leg.  Treat- 
ment— Division  of  the  tendo  Achillis. 

(3)  Talipes  Valgus  (ur  more  usually  calcaneo- 
valgus). — In  this  case  the  foot  is  everted,  the  outer 
side  of  the  foot  being  raised,  and  sometimes  the  heel 
also  ( calcaneo-valgus).  In  this  deformity  the  tendency, 
in  the  first  instance,  is  to  obliteration  of  the  arclics 
of  the  foot,  giving  rise  to  flat  or  splay  foot  (talipes 
plamis),  and  afterwards  the  outer  side  of  the  foot  is 
raised  by  contraction  of  the  peronei  muscles.  Causes — 
(a)  Eelaxation  of  the  ligaments  supporting  llie  planlar 
arches,  with  contraction  of  tlie  peronei ;  (b)  over 
fatigue  in  standing  (and,  therefore,  likely  to  occur  in 
young  women  in  shops  where  the  harharous  custom  is 
enforced  of  s/cmding  from  morning  till  night  behind 
the  counter,  with  but  little  intermission),  and  carrying 
heavy  weights  on  the  head,  I'cc. ;  (c)  sliding  the  foot  in 
walking,  or  twisting  it  so  as  to  press  on  its  inner  side  ; 
(d)  it  may  be  hysterical.  2'rcfi'/7?ze«/— (rf)'Constitutional, 
aided  )>y  rulibing,  galvanism,  &v.;  (/>)  if  not  very  pro- 
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iiounccd  it  iiuiy  be  cured  by  adapting  the  sole  of  the 
boot  so  as  to  restore  and  support  the  arch  of  the  foot ; 
(';)  it  may  be  necessary  to  divide  the  peronei  tendons. 
The  peroneus  tertius  passes  beneath  the  anterior  annular 
ligament  of  the  ankle  joint,  and  is  inserted  into  the 
inner  side  of  the  base  of  the  fifth  metatarsal  bone ;  the 
peroneus  Jonyus  lies  in  the  gioove  behind  the  external 
malleolus,  curves  forwards  and  downwards  on  the  outer 
side  of  the  os  calcis  below  the  peroneal  tubercle,  curves 
inwards,  lying  in  the  groove  of  the  cuboid,  and  passes 
to  be  inserted  into  the  outer  side  of  the  base  of  the  first 
metatarsal  and  internal  cuneiform  l>ones,  (it  is  inserted 
into  the  same  two  bones  as  the  tibialis  anticns);  the 
peroneals  hrevis  also  lies  in  the  groove  on  the  back  of 
the  lower  end  of  the  fibula,  but  passes  along  the  side 
of  the  OS  calcis  ahnre  tlie  peroneal  tubercle,  and  is 
inserted  into  the  prominent  tip  of  the  fifth  metatarsal 
bone.     It  is  rarely  necessary  to  divide  these  tendons  : 
it  will  generally  lie  found  snfiicient  to  forcibly  draw 
the  foot  inwards  so  as  to  overcome  tlie  tension  of  the 
peronei,  and  then  fixing  the  iDot  Ijy  a  properly  con- 
structed splint.     If,  however,  it  be  found  necessary  to 
divide  thtm,  the  tendons  of  the  jicvonciis  longus  and 
brevis  may  be  divided  as  they  lie  (juc  above  the  other 
in  the  groove  on  t.he  back  of  the  iibula — i.e.,  behind 
the  externa]  malleolus ;  the  tendoji  of  the  tertius  may 
be  divided  near  its  insertion  on  the  outer  side  of  the 
dorsum  of  t.he  foot  by  rendering  it  tense,  and  inserting 
a  tenotomy  knife  between  it  and  the  skin,  and  dividing- 
it  in  tlie  usual  manner. 

(t.)  Talipes  Calcaneus. —  In  Hii^  I'orm  the  toes  are 
raised  liy  the  exten.sor.s,  ;ind  the,  juitient  walks  upmi  his 
hcid.     It  is  very  rare  In  lind  tliis  fdim  eoiigeinlal — 
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(Spence)— although  some  Loudon  Surgeons  say  that  it 
IS  usually  congenital,  and  very  frequently  associated 
with  spina  bifida.  Causes—  («)  contraction  of  cicatrices, 
following  burns  on  the  anterior  aspect  of  the  leg;  {h) 
contraction  of  the  flexor  tendons  of  the  aidde  joint' and 
the  extensors  of  the  toes  (indirect  flexors  of  the  ankle 
joint) ;  {c)  paralysis  or  cripi^ling  of  the  muscles  of  the 
calf.  Treatment— -Dh'iswn  (if  other  means  fail)  of  the 
tendons  that  pass  through  the  anterior  annular  ligament 

the  tibialis  anticus  on  the  inner  side  of  the  foot,  the 
peroneus  tertius  on  the  outer  side  (these  two  are  direct 
flexors  of  the  aulde  joint),  the  extensor  longns  digitoium 
and -the  extensor  ijroprius  hallucis  (these  two  are  indirect 
flexors  of  the  ankle  joint).  They  are  divided  as  they 
pass  over  the  dorsum  of  the  foot,  and  their  position 
may  be  readily  ascertained  by  rendering  them  teuse. 
Care  must  be  taken  not  to  -wound  the  dorsal  arterj-  of 
the  foot,  Avhich  will  be  found  betM'een  the  tendon  of 
the  extensor  proprius  hallucis  on  the  tibial  side,  and 
the  innermost  tendon  of  the  extensor  longus  digitoium 
on  its  flbular  side ;  neither  of  these,  liowever,  lie  close 
to  the  vessel.  The  anterior  tibial  nerve  lies  to  the 
outer  side  of  the  artery. 

Structures  at  the  Ankle  Joint.— ir  convenience  avc 
begin  at  tlie  internal  malleolus  and  pass  outwards  over 
the  front  of  the  ankle  joint,  and  thus  round  the  ankle. 
(1)  Tibialis  anticus  uuuscle ;  (2)  extensor  longus 
halluci.s;  (3)  anterior  tibial  vessels;  (4)  anterior  tibial 
nerve ;  (o)  extensor  longus  digitorum  and  peroneus 
tertius;  (G)  Hbula  ;  (7)  peroneus  lougu.s,  witli  tlic 
brevis  beneath  it ;  (8)  tendo  Achillis  and  the  tendon  of 
the  plantaris  ;  (9)  flexor  longus  liallucis  :  (10)  posterior 
tibial  nerve  ;  (11)  posleriur  tibial  artery,  willi  its  vena' 
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comites;  (12)  tlexor  longus  digitorum ;   (13)  tibialis 
posticus  ;  (14)  tibia.    Of  course,  it  is  only  the  tendons 
of  the  above  muscles  that  we  find  in  tliis  situation. 
Synovial  Membranes  of  the  Foot  and  Ankle  Joint. 

 They  are  seven  ui  number  :  (1)  one  at  the  ankle 

joint  proper ;  (2)  one  in  the  posterior  calcaneo-astraga- 
loid  articulation  ;  (3)  one  in  the  calcaneo-talo-scaphoid 


Fig.  54. 


Plantar  Cutaneous  Nerves. 

^.    Kxteni.-il   jilantar.     I!.     lntuni:il    iilaiiliir.      C.  L'oin- 
iniiriicutiiig  liraiu^li, 

artifulation  ;  (I)  one  b(;twccn  Uie  os  calcis  and  the 
(f))  one  between  tlie  scaphoid  and  tlie 
tliree  cuneiform  Ikjucs,  and  also  lietwcen  tlie  cuneiform 
bones  themselves  and  the  bases  of  tluj  second  and  third 
metatarsal  bones;  (0)  one  between  tlie  culioid  and  the 
bases  iif  Llie  fiMirlh  ami  lil'tli  mdalarsal  bones;  (7)  (lue 
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between  the  internal  cuneiform  bone  and  the  first 
metatarsal  bone. 

Nerves  of  the  Toes.— On  the  plantar  asi)eet  (Fig. 
54)  the  external  plantar  supplies  one  and  a  half 
toes  ( =  the  ulnar  of  hand)  ;  the  internal  plantar 
supplies  three  and  a  half  toes  (  =  the  median  nerve  of 
the  hand).  On  the  dorsal  aspect  (Fig.  55),  the 
lamculo-cutaneous  nerve  supplies  three  and  a  half  toes 
— all  except  the  cleft  between  the  first  and  second  toes 


Fig.  55. 


Dorsal  Cutaneous  Nerves. 

1.  JIusculo-cutanctm.s.     2.  External,  or  short  saphenous. 
3.  Long  saphenous.    -1.  Anterior  tibial. 

and  the  outer  side  of  the  little  toe.  The  anieriur 
tibial  supplies  the  cleft  between  the  first  and  second 
toes,  while  tlie  external  or  short  saphenous  nerve 
.suj^plies  tlie  cuter  side  of  the  little  toe.  Tlie  internal 
or  long  saphenous  nerve  may  sometimes  supply  the 
inner  side  of  the  big  toe,  but  it  usually  ends  at  the 
'  ball '  of  that  toe.  Can  this  have  anytliing  to  do  witli 
tlie  'perforating  ulcer'  so  frequently  found  in  this 
situation,  '■,//,,  in  locomotor  ata.xial 
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CHAPTER  XXXIIl. 

THE  CHEST  AND  SPINE. 

Relation  of  the  Heart  to  the  Chest  Wall.— (Fig. 
50). — The  Ici'ie  of  tlie  heart  lies  a  little  above  the 
level  of  the  third  costal  cartilages;  a  line  representing  it 
therefore  would  be  drawn  at  this  level,  a  little  obliquely 
from  right  to  left,  and  extending  half  an  inch  to  the 
ri^ht  side  of  the  sternum,  but  an  inch  and  a  half  to  the 
left  of  the  .same  bone.     The  next  point  to  mark  is  the 
'  apex  beat ' ;  this  is  situated  between  the  fifth  and  the 
sixth  ribs,  fully  three  inches  to  the  left  of  the  raid- 
sternal  line  (tlie  usual  stereotypedand  ratherloose  descrip- 
tion is — an  inch  and  a  half  below,  and  one  inch  internal 
to  the  nipple).     It  is  well  to  note  that  in  all  cases  the 
'  ,apex  beat '  sliould  be  well  within  the  '  nipple  line.' 
Tlic  rirjlil  hnrdor  is  almost  entirely  formed  by  the  right 
auricle  ;  to  indicate  it,  a  lino  must  be  ilrawn  from  the 
right  end  of  the  base  line  and  gently  curved  with  the 
convexity  to  the  riglit  side,  to  the  junction  of  the  sixth 
eostal  cartilage  with  the  sternum.     Tlie  hjii-er  burder 
(mnn/n  acnli.s)  is  ffjrmed  for  the  most  i)art  liy  tlie  right 
ventricle,  and  is  indicated  hy  a  line  drawn  from  the 
junction  of  the  sixth  right  costal  cartilage  with  the 
sternum,  through  the  xiphi-sterual  articulation  to  the 
apex  beat.    The  Jf//  harder  ( iiumja  obhinixj  is  formed 
by  the  loft  ventricle,  aiul  ui.'iy  be  indicated  by  a  line 
♦ 
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drawn  from  the  apox  beat  to"  the  left  extremity  of 
the  base  Une.  The  greater  part  of  the  anterior  snrface 
of  the  heart  is  formed  by  the  right  ventricle.  Li  order 
to  map  out  the  cardiac  diUness  (r dative)  it  is  sufficient 

Fig.  56. 


To  SHOW  THE  Relation  of  the  Heart  and 
Great  Vessels  to  Chest  Wall. 


1.  Jritml  v.'Uve.  2.  Aortic;  v.ilve.  .'t.  Tricuspid  v.ilvi^. 
■1.  Piilmnnary  vulve.  A.  He:U  ol'  tlie  iiiitr.-il  nminiuvs.  C. 
Seat  of  trionspid  inurmurs.  1!,  Seat  ol'  aortir  niuniiuvK. 
J).  Seat  ol'  imlmonary  niurniurs.  r.  v.  Hig-lit  VLMitriolc. 
I.  'II.  Left  ventricle. 

for  all  practical  purposes  to  percuss  in  two  directions 
■ — («)  verHraJhj,  an  incli  to  the  left  of  the  sternum,  in 
order  to  avoid  the  aorta,  and  {h)  fran.s-reiy^h/  at  tlio 
level  of  tlie  fourth  rili. 


Cardiac  'Areas! 


GOT 


Cardiac  'Areas.' — Tlio  valves  of  the  lieart,  in 
relation  to  the  chest  wall,  are  sitnated  very  close  to  one 
another,  round  about  the  junction  of  the  third  left 
costal  cartilage  with  the  sternum  and  the  sj^ace  below 
it,  so  close  that,  according  to  Walshe,  an  area  of  half 
an  inch  square  will  include  a  part  of  all  four.  It  will, 
therefore,  bo  at  once  evident  to  any  one  that  it  would 
1)6  impossible,  in  diseased  conditions  of  the  valves,  by 
listening  over  them  to  detect  with  certainty,  which  of 
the  four  is  at  fault.  But  the  nrurmurs  are  conducted 
(«)  principally  by  the  Ijlood  stream,  l:)ut  also  by  (?;)  the 
bones  of  the  chest  wall,  and  advantage  is  taken  of  tliis 
fact  to  differentiate  the  sounds  produced  by  the  several 
valves.  The  points  on  the  chest  wall,  where  the  sounds 
are  best  heard,  are  known  as  the  '  areas,'  but  do  not 
necessarily  correspond  to  the  position  of  the  valves 
producing  the  sounds.  1.  The  mitral  area  corresponds 
to  the  apex  beat,  and  it  is  here  that  we  listen  for 
murmurs  produced  by  the  mitral  valve  (left  auriculo- 
ventricular  valve).  2.  The  aortic  area  is  at  the 
junction  of  the  second  riglit  costal  cartilage  with  the 
stenuim  ;  liere  wi'  listen  for  murmurs  produced  by  the 
semi-lunar  valves  of  the  aortic  opening,  as  at  this  point 
l,lie  aorta  comes  nearest  tlic  surfa-cc  of  the  chest  wall. 
:i  The  pulmonary  area  corresponds  to  tlie  junction  of 
the  tliird  left  costal  cartilage  with  the  sternum,  or  tihe 
space  immediately  above  it;  the  pulmonary  opening  is 
of  all  Mie  oiienings  at  tlie  base  of  tlic  lieart  the  one 
ru'arest  the  surface,  and  its  'area'  therefore  corresponds 
pretty  closely  with  the  actual  position  of  its  valve. 
4.  Tlu3  tricuspid  area.  Tliis  is  a  large  area,  almost  the 
whole  of  the  anterior  surface  of  tlie  riglit  ventricle  of  the 
heart,  though  murmurs  are  liest  lusard  at  the  Icrtborder 
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of  tlie  lower  part  of  the  sternum  at  tlie  level  of  the 
fourth,  fifth,  and  sixth  left  costal  cartilages.  But  even 
when  we  have  found  out  the  seat  of  the  maximum 
intensity  of  any  murmur  (endocardial),  in  the  cardiac 
region,  that  alone  is  not  by  any  means  sufficient  to 
enable  us  to  give  an  exact  diagnosis ;  for  this  purpose 
we  require,  in  addition  to  find  out  other  two  points,  (o) 
tlie  time  of  the  murmur,  which  is  done  by  placing 
a  finger  on  the  apex  beat  itself,  or  else  on  the  common 
carotid  (the  radial  pulse  is  too  far  away),  when  wo 
Jvuow  that  the  impulse  in  the  vessel  corresponds  to  the 
cardiac  systole  ;  and  (i)  its  propogation.  These  points, 
however,  are  fully  discussed  in  works  on  medical 
diagnosis. 

For  the  purpose  of  finding  the  cardiac  areas,  and 
many  other  important  points  about  the  chest,  it  is,  of 
course,  very  important  that  the  student  should  be  able 
to  count  the  ribs  easily  and  with  certainty.  It  is 
sometimes  a  little  difficult  to  be  quite  sure  of  the  posi- 
tion of  the  first  rib,  especially  in  stout  persons ;  but  if 
the  student  will  bear  in  mind  that  there  is  always  a 
fairly  well  marked  ridge  on  the  front  of  the  sternum  at 
the  junction  of  the  first  and  second  pieces,  and  that 
tliis  corresponds  with  the  level  of  the  second  rih,  he 
will  find  no  difficulty  whatever. 

Relation  of  Lungs  and  Pleura  to  the  Chest  Wall.— 
Tlie  apices  of  the  lungs  extend  up  into  the  neck  about 
an  inch  and  a  half  above  tlie  clavicle;  and  the  lower 
attachment  of  the  pleura  may  be  regarded  as  about  an 
inch  and  a  half  from  the  lower  border  of  the  arch 
formed  by  the  costal  cartilages.  The  anterior  margins 
of  the  lungs  and  jJeural  .sacs  ajiproach  each  other  at 
tlio  l(!vel  of  the  second  piece  of  the  sternum,  the  first 


Fyacture  of  the  Ribs. 


(109 


piece  being  almost  destitute  of  any  pleural  attachment; 
the  right  pleural  sac  extends  a  little  across  the  mid- 
line of  the  sternum,  and  maintains  that  position  all 
the  way  down;  the  left  pleural  sac  passes  a  little 
further  doAvn  than  the  right,  probably  from  the  lower 
level  of  the  diaphragm;  it  is  important  to  keep  this  in 
mind  in  operations  on  the  left  kidney.  From  the 
second  piece  of  the  sternum  the  anterior  margins  pass 
downwards,  parallel  with  each  •other,  as  far  as  the  level 
of  the  fourth  costal  cartilage,  at  which  point  the  left 
margin  curves  outwards  to  leave  room  for  tlie  heart,  a 
part  of  the  anterior  surface  of  which  is  in  this  way  left 
uncovered  (the  al»<olufe  cardiac  dullness).  The  anterior 
(Mlge  of  the  right  lung  continues  straight  downwards  as 
far  as  the  sixth  costal  cartilage,  Avhere  it  joins  the 
inferior  margin.  Under  ordinary  conditions  the 
loicer  margins  reach  to  the  si.\:th  rib  at  the  sternal 
Ijorder,  to  the  seventh  in  the  mammary  line,  to  the 
eighth  at  the  mid-axillary  line,  to  the  ninth  in  the 
scapidar  line,  and  the  eleventh  at  the  vertebral 
column — roughly,  therefore,  the  levels  at  front,  sides, 
and  back,  may  be  taken  as  the  sixth,  eighth,  and  tenth 
ribs.  The  lo\v'er  edges  of  the  lungs  vary  much  with 
tlie  rospiratoi'y  niovoments;  there  may  be  a  difference 
in  level  of  throe  inches  between  full  expiration  aiid 
full  ins[)iration. 

FJIACTUUE  OF  TIIK  11 1  US. 

The  two  upper  and  tlie  two  lower  ribs  are  rarely 
fractured  —  the  upper  two  lieiiig  protected  hy  the 
clavicle,  while  the  mobility  of  the  loAver  two  renders 
their  fracture  less  likely.  The  i'il)S  may  be  fiuctured 
(I)  l»y  direct  virdcnce;  (2)  by  indii'ect  violence,  as  frmii 

2 


010 


TJie  Anatomy  of  Surgery, 


prossTire  in  a  crowd,  etc. ;  (.3)  miiseulav  action  during- 
parturition.  In  indirect  violence  thej-  usually  give  -way 
at  the  angle,  or  near  it,  or  at  their  junction  with  the 
cartilages;  in  direct  violence  at  the  part  struck.  The 
great  danger  in  fracture  of  the  ribs  is  injury  to  the 
pleura  and  lungs  from  sharp  fragments  projecting 
inwards,  but  this  is  far  more  liltely  to  occur  in 
fracture  due  to  direct  violence  than  in  fracture  due  to 
indirect  violence.  In  simple  fracture  there  will  be 
difficulty  in  respiration  which  soon  becomes  abdominal, 
and  crepitus  may  be  detected  either  by  placing  the 
hand  over  the  fractured  part  and  directing  the  patient 
to  take  a  deep  breath,  or  by  applying  the  stethoscope. 
A  valuable  means  of  diagnosis  is  by  indirect  pressure : 
the  Surgeon  places  one  hand  on  the  sternum  and  the 
other  on  the  spine,  and,  on  pressing  gently,  the  patient 
complains  of  pain  at  the  seat  of  the  fracture;  or  the 
rib  which  is  believed  to  be  broken  may  be  followed 
towards  the  sj^ine  or  sternum  as  the  case  may  be, 
and  when  at  some  distance  from  the  fractured  point, 
pressure  is  made  upon  the  rib,  when  the  patient  will 
feel  pain  at  the  seat  of  the  fracture.  This  will  serve 
to  distinguish  it  from  a  bruise,  which  after  all  is  of 
little  practiced  importance,  as  the  treatment  is  the  same 
in  both  cases. 

If  the  lung  tissue  be  much  injured  tliero  will  be 
(ixpcctoration  of  blood  mixed  Avith  air,  and  a  covstavf 
JicicMtig  cough  from  irritation  of  the  pulmonary  branchc.^^ 
of  the  vagus  nerve,  as  the  most  jirom incut  .symptoms. 
The  chief  complications  likely  to  arise  from  wounds  of 
the  lung  are — (1)  Bleeding,  especially  internal,  giving 
rise  to  luvmnthora.c,  and  leading  to  compression  of  the 
lung  and  dyspnoea;  (2)  enrplnjserna,  an  inliltration  of  air 
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into  tlie  ei^llular  tissue,  indicated  b}'  putly  swelling  and 
cmckling  when  pressed  upon;  (3)  'pneumothorax,  an 
accumulation  of  air  in  the  pleural  cavity;  (4)  Ivijdro- 
fliorax,  an  accumulation  of  serous  fluid  in  the  pleural 
cavity;  (5)  suppuration  and  accumulation  of  pus  in  the 
pleural  cavity  ( eynjjyemu ) ;  (6)  there  is  always  a  risk 
of  pleurisy  and  pneumonia;  (7)  the  intercostal  artery 
is  sometimes  ruptured,  so  that  there  is  haemorrhage 
into  the  cellular  tissue. 

Treatment.— When  only  one  or  two  ribs  are  broken 
the  side  of  the  chest  should  be  strapped  with  plaster. 
Each  strip  should  be  about  an  inch  and  a  half  wide, 
and  long  enough  to  reach  about  two  inches  beyond  the 
middle  line  in  front  and  behind.  They  may  either  be 
applied  parallel  with  each  other,  and  partially  over- 
lapping, or  they  may  be  crossed  in  an  X-like  fashion 
over  the  seat  of  the  fracture;  they  should  be  applied 
during  expiration,  as  the  object  is  not  so  much  to  steady 
the  fractured  ends,  but  to  rest  that  half  of  the  chest  and 
relieve  the  patient  of  pain,  for  there  is  no  danger  what- 
ever of  non-union,  as  in  fractures  of  the  shafts  of  long 
bones  generally,  and  where  splints  are  used  chiefly  to 
avoid  this.  Over  all  is  placed  a  broad  flannel  bandage. 
During  the  process  of  healing  of  a  rib,  on  account  of 
the  almost  anifitant  movement  there  is  a  good  deal  of 
cnslicathi)ig  callus  thrown  out;  the  period  of  union  is 
about  three  wetiks. 

I  \\  I !  A  C  KNTESLS  T 1 1  ( )  1 ;  A  ( '  I S. 
This  is  an  operation  for  the  removal  of  serous  or 
])urulent  fluid  from  the  chest.     It  is  best  performed 
with  a  pneumatic  aspirator,  and  tlie  point  chosen  for 
the  introduction  of  the  needle  is  cither  in  tlu^  lifth  or 
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sixth  intercostal  spaces,  at  the  line  of  the  insertion  of 
the  serratus  magnus — that  is,  about  midway  between 
the  sternum  and  the  angles  of  the  ribs,  or  in  the 
seventh  or  eighth  sj^aces  in  a  line  with  the  inferior 
angle  of  the  scapula.  The  needle  is  pushed  into  the 
chest,  close  to  the  edge  of  the  Itmer  rib  of  the  space  in 
Avhich  it  is  performed,  to  avoid  wounding  the  inter- 
costal artery,  which  lies  near  the  lower  border  of  the 
upper  rib.  Thus,  suppose  the  operation  is  performed 
in  the  fifth  intercostal  space,  the  trochar  is  pushed  over 
the  upper  edge  of  the  si:dli  rib.  But  from  the  mid- 
axillary  line  onwards  there  is  an  artery  at  each  border 
of  the  space,  and,  therefore,  it  should  be  entered 
through  the  middle  of  the  space,  and  during  inspiration, 
as  the  space  during  this  act  is  widened.  It  is  necessary 
to  thrust  in  the  needle  with  considerable  force,  so  as 
to  make  sure  of  its  piercing  the  pleura,  which  is 
usually  thickened;  otherwise  it  might  simply  drive  the 
thickened  pleura  before  it.  In  lujdrcps  pericardii  the 
pericardium  may  be  tapped  in  the  fifth  intercostal 
space,  in  the  cardiac  region,  in  the  same  manner;  the 
point  of  the  greatest  accumulation  of  fluid  being 
determined  by  percussion.  A  very  fine  needle  must  be 
employed,  and  the  fluid  drawn  oft' very  slowly. 

EXCISION  OF  THE  MAMMA. 
This  is  most  frequently  required  for  tlie  removal  of 
malignant  tumours — cancer  or  sarcoma.  In  perform- 
ing this  operation  for  malignant  disease,  the  Surgeon 
must  cut  wide  of  the  disease  so  as  to  give  a  good  wide 
atmosphere  of  healthy  sic  in  ;  the  whole  of  the  gland 
tissue,  together  with  the  nipple,  must  also  be  removed, 
and  at  tlie  present  day  most  Surgeons  believe  that  the 
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axilla  should  be  cleared  out  at  the  same  time,  whether 
the  glands  are  visibly  affected  or  Bot — a  j^rocedure 
advocated  and  practised  by  Li8ter  many  years  ago. 
The  instruments  required  are: — A  large  straight 
broad-bladed  bistoury,  a  scalpel,  dissecting  forceps,  a 
large  number  of  Wells's  or  Pean's  forceps,  blunt  hooks, 
retractors,  horse  hair  sutures,  catgut  ligatures,  two  or 
three  silver  wire  button  sutures,  sponges,  scissors, 
drainage  tubes,  needles,  dressing  forceps  or  sinus  for- 
ceps, bandage  to  secure  the  arms,  tenaculum,  chloroform, 
and  the  usual  dressings.  The  patient  is  laid  upon  her 
back,  her  head  and  shoulders  resting  on  a  pillow,  the 
arm  of  the  affected  side  hanging  over  the  side  of  the 
table,  tied  down  or  held  by  an  assistant,  so  as  to  put 
the  pectoralis  major  on  the  stretch  ;  when  the  axilla  is 
being  cleared  out  the  assistant  must  draw  the  arm 
vertically  upwards,  parallel  with  the  side  of  the 
patient's  head.  The  operator  must  stand  on  the  same 
side  as  the  breast  to  be  removed. 

The  Operation. — The  wliolc  Invast,  side,  and  axilla 
sliould  be  well  washed  with  carbolic  lotion,  1  in  20. 
Two  elliptical  incisions  arc  then  carried  round,  above 
and  below  the  nipple,  parallel  witli  the  fibres  of  the 
pe(;toralis  majoi-,  as  (otherwise  the  edges  of  tli(!  wound 
might  gape.  The  incisions  must  at  once  pass  through 
the  skin  ancl  fascia,  and  many  Sui'gcons  advise  that 
the  lower  incision  should  lie  made  first,  so  tliat  the 
parts  may  not  be  oliscured  hy  blood,  as  they  arc  a])t  to 
bo  wlien  the  upper  is  made  lirst.  All  bleeding  vessels 
must  be  tied  or  twisted  as  the  operation  proceeds,  or 
else  s(!cured  by  catch  forceps.  In  cases,  however,  whei'e 
the  Surgeon  has  determined  l)eforehand  to  clear  out 
tlie  axill;i.,  the  ine'lsions  a,re  <if(rn  made  ti'ansversely  to 
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the  trunk,  and  from  their  point  of  union  beloM',  an 
incision  is  jDrolonged  to  the  posterior  border  of  the 
axilla;  in  addition,  another  incision  is  prolonged 
upwards  along  the  anterior  border  of  the  axilla  as  far 
as  may  be  deemed  necessary,  in  order  to  thoroughly 
explore  the  axilla.  By  means  of  these  incisions  the 
glands  and  fat  of  the  axilla  may  be  completely  cleared 
out ;  the  position  of  the  different  sets  of  glands  must 
be  kept  in  mind  (see  p.  568),  especially  those  glands 
along  the  lower  border  of  the  pectoralis  major.  Great 
care  is  necessary  in  performing  this  part  of  the  opera- 
tion, especially  when  working  towards  the  outer  and 
posterior  walls  of  the  axilla,  chiefly  because  of  the 
presence  of  the  large  subscapular  vessels — the  vein,  from 
the  risk  of  air  bein"  sucked  in,  and  also  because  the 
vessel  is  kept  open  by  the  dense  fascia  surrounding  it; 
the  artery,  because  of  its  large  size  and  the  dilliculty 
of  securing  it.  This  is  specially  the  case  should  they 
happen  to  be  cut  near  the  main  trunks,  for  then  by 
their  retraction  and  contraction  the  accident  becomes 
equivalent  t(j  a  Avound  of  the  axillary  artery  or  vein;  a 
similar  accident  may  happen  from  the  injudicious  use 
of  the  lingers,  •\vhereby  some  small  vein  is  torn  close  to 
the  main  trunk.  If  the  opening  in  the  axillary  vein 
is  small,  simply  pinch  it  up  and  apply  a  ligature  with- 
out including  the  whole  circumference,  but  if  large,  the 
entire  vessel  must  Ije  surrounded  on  each  side  of  the 
opening.  The  arteries  divided  in  this  operation  arc 
chiefly  the  perforating  arteries  from  the  internal 
mammary,  the  long  thoracic  or  external  mammary, 
as  well  as  the  short  and  alar  thoracics  and  branches  of 
the  subscapular. 

The  armis  noM'to  be  brought  to  the  side,and  thewound 
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closed.  Drainage  tubes  should  be  introduced  at  the 
lower  angle  of  the  incision,  and  if  this  is  not  the  lowest 
jKirt  of  the  uvund,  then  another  special  opening  must 
be  made  at  the  very  lowest  part  by  the  dressing  forceps 
and  scalpel,  after  Hilton's  method  of  opening  abscesses, 
and  a  tube  introduced  there  also.  To  bring  the  edges 
of  the  wound  together  it  will  in  all  probability  be 
necessary  to  introduce  two  or  three  silver  wire  '  button 
sutures,'  then  several  deep  horse  hair  (double  hairs) 
sutures  ('sutures  of  support' ),  and  lastly,  a  number  of 
finer  horse  hair  (single  hair)  sutures  to  bring  the  skin 
edges  accurately  into  apposition  ("s^i^wre-s  of  apjposition' ). 
In  tying  horse  hair  sutures  it  is  better  to  put  the  first 
knot  twice  through  to  prevent  it  slipping ;  in  introducing 
the  superficial  sutnres  carefully  avoid  any  inturning  of 
the  lips  of  the  wound.  Protective  is  tlien  placed  over 
the  wound,  and  over  the  buttons,  and  then  a  large 
amount  of  antiseptic  wool,  the  arm  being  brougiit  close 
to  the  side,  and  the  forearm  laid  across  the  chest,  with 
the  hand  pointing  to  the  opposite  shoulder;  it  is  then 
to  be  firmly  bandaged  to  the  side,  somewhat  after  the 
manner  of  treating  fractured  clavicle.  The  dressings 
will  require  to  be  changed  within  the  first  four-and- 
tM'cnty  hours. 

THE  SP[NE. 

At  tlie  upper  part  of  the  spine  we  find  the  Sub- 
occipital triangle;  it  is  situated  just  below  the 
occipital  bone,  and  has  the  following  boundaries — 
Ahove,  the  superior  oblique;  hetov),  the  inferior 
ol'lique;  heliind,  the  rectus  capitis  posticus  major;  the 
roof  is  formed  by  the  cornplexus;  and  the  jloor  is 
formed  by  the  posterior  occipito-atloid  ligament  and 
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posterior  arch  of  the  atlas.  TJie  contents  are— (1) 
The  vertebral  artery;  (2)  the  suboccijaital  nerve;  and 

(3)  anastomoses  between  the  deei?  cervical,  princeps 
cervicis,  and  the  vertebral.  To  expose  this  triangle 
the  following  muscles  must  be  reflected  :  —  ( 1 ) 
trapezius;   (2)  sterno-cleido- mastoid;  (3)  complexus; 

(4)  splenius  capitis;  and  (5)  the  trachelo-niastoid. 
Muscles  Between  the  First  and  Second  Vertebra 

and  the  Occipital  Bone. — 1.  JJetween  the  atlas  and  the 
occipital  bone — (1)  The  rectus  capitis  posticus  minor; 
this  muscle  arise>^  from  the  posterior  tubercle  of  the 
atlas,  and  is  inserted  into  the  occipital  bone.  (2)  The 
superior  oblique;  it  arises  from  the  transverse  process 
of  the  atlas,  and  is  inserted  into  the  occipital  bone.  (3) 
The  rectus  capitis  lateralis ;  it  arises  from  the  upper 
surface  of  the  transverse  process  of  the  atlas,  and  is 
inserted  into  the  jugular  process  of  the  occipital  bone. 
(4)  The  rectus  capitis  anticus  minor;  it  arises  from  the 
front  of  the  lateral  mass  of  the  atlas,  and  is  inserted 
into  the  occipital  bone. 

2.  Between  the  Axis  and  the  Occipital  Bone.— The 
rectus  capitis  posticus  major ;  this  nmscle  arises  from 
the  spinous  process  of  the  axis,  and  is  inserted  into  the 
occipital  bone. 

3.  Between  the  Atlas  and  the  Axis. — The  inferior 
oblic[ue ;  tins  nniscle  a/'i-'^es  from  the  spinous  process 
of  the  axis,  and  is  inserted  into  the  transverse  process 
of  the  atlas.  It  is  this  muscle  tliat  is  chiefly  concerned 
in  the  rotatory  movements  of  the  head  on  the  top  of  the 
spinal  column.  Tlie  ■noddivij  movements  of  the  head 
take  place  at  tlie  joint  bct\veon  the  atlas  and  tlie 
occipital  bone ;  the  rotatory  at  the  joint  between  the 
atlas  and  the  axis.     In  a  patient,  therefore,  with  suji- 
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posed  tliseaso  of  the  cervical  vertebra',  if  he  can  nod 
and  rotate  his  head  freely,  this  at  least  excludes  disease 
of  the  upx'er  two  or  three  vertebviw 

FIJACTURE-DISLOCATION  OF  THE  SPINE. 
In  dislocation  of  the  first  vertebra  from  the  second, 
or  in  fracture  of  the  odontoid  i^rocess,  the  patient  will 
necessarily  die  at  once,  or  at  the  latest  iii  btrt  a  few 
minutes,  as  the  odontoid  process,  or  else  the  arcli  of 
the  axis  presses  on  the  medulla,  destroying  the 
respiratory  and  cardiac  centres.  So  also  any  fracture- 
dislocation  above  the  origin  of  the  phrenic  nerves 
(chiefly  from  the  fourth  and  fifth)  the  patient  usually 
dies  in  a  few  minutes.  Below  this  point,  say  between 
the  fifth  and  the  sixth,  or  the  sixth  and  the  seventh, 
the  patient  may  live  a  few  days,  but  with  everything 
below  the  injured  point  paralysed — arm,  leg,  abdominal 
muscles,  bladder  and  bowel,  iK:c.,  though  at  the 
same  time  the  intellect  remains  clear.  The  breathing 
is  entirely  diaphragmatic,  and  is  rapid,  but  this 
is  not  sufficient  to  maintain  life,  and  the  patient 
gradually  dies  comatose,  and  the  lungs  after  death  arc 
fiiund  congested  and  markedly  uedematous.  In  fra^cturc- 
dislocation  of  the  lower  dorsal  region,  the  prognosis  is 
fairly  good,  provided  tin;  patient  can  be  kept  alive  j 
there  is  usually  a  considerable  improvement  in  from  six 
months  to  two  years.  The  chief  jioinis  to  be  attended 
to  are  careful  nursing  to  avoid  bedsores  (often  arnU;  or 
fropliic),  and  special  attention  to  the  bladder  and 
howels,  drawing  off  the  urine  at  least  twice  a  day.  At 
first  there  is  usually  retentioTi  of  urine,  from  paralysis 
of  the  delrnsnr  cfiih-f'^  or  else  from  some  want  of  co- 
ordination Ijctwi'cu  the  higher  and  lowrr  centres;  lint 
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this  condition,  in  the  course  of  two  or  three  weeks, 
gradually  jjasses  into  complete  incontinence,  probably 
from  the  destruction  of  the  centre  for  the  sphincter 
which  may  or  may  not  be  recovered  from.  In  the 
case  of  the  rectum  there  is  at  first  involuntary  passage 
of  its  contents,  but  by-and-by  the  centre  regains  itself 
(being  in  the  first  instance  paralysed  from  '  slioclc.') 
It  is  a  curious  fact  that  in  cases  of  complete  or  partial 
recovery  the  centre  for  the  bowel  seems  to  regain  its 
function  sooner  than  the  bladder  centres  ;  it  is  common 
enough  for  the  liowel  to  recover  itself,  even  though  the 
urinary  centres  are  stiU  deranged,  and  may  remain  so 
till  the  end  of  life.  It  is  jn'obably  because  the  process 
is  a  less  complex  one,  and  comes  to  be  performed  in  a 
purely  reflex  manner,  with  little  or  no  help  from  the 
brain  centre.  But  Avith  urination  it  is  difl'erent;  this, 
apparently,  can  rnrel,y,  if  ever,  come  to  be  perfectly 
performed  roflexly. 

Tlic  cord  itself  may  sufi'er  in  a  variety  of  ways — 
(1)  It  may  simply  suffer  from  the  primary  'shock'  or 
concussion,  the  efi'ects  of  which  jiass  off  in  a  little, 
although  the  prognosis  should  be  guarded.  (2)  There 
may  be  reactionary  haemorrhage  -within  the  first  two 
days,  causing  high  temperature,  pain,  and  paralysis 
from  pressure.  (3)  At  the  end  of  ten  days  or  a  fort- 
night the  symjjtoms  of  inflammation  may  show  them- 
selves— fever,  severe  shooting  pains  along  the  course  of 
the  spinal  nerves,  rigidity,  and  spasm — i'rom  irritation 
of  the  motor  and  sensory  nerves.  (I)  The  symjitoms 
of  the  immediate  shock  Jiiay  jiass  off,  leaving  but  little 
apparent  ill  etfccts,  but  slow  ascending  and  descending 
degenerative  changes  may  folloA\' — even  more  to  be 


spina  Bifida. 


G19 


dreaded  than  auyfcliiiig  else— wliicli  will  ultimately 
carry  olf  the  patient. 

SPINA  r>IFIDA. 
This  has  been  defined  as  a  congenital  hernia  of  the 
spinal  membranes  through  a  fissure  in  the  walls  of  the 
canal ;  it  is  most  frequently  situated  at  the  lower  part  of 
the  vertebral  column,  where  it  forms  a  rounded  tumour 
lying  in  the  middle  line  of  the  back,  fluctuating,  and 
may  be  transparent,  and  adhering  to  the  bones  of  the 
column.  It  may  be  possible  to  feel  the  hole  in  the 
canal  and  the  absence  of  the  spinous  processes  of  the 
vertebrae  in  that  situation  \  it  may  be  partially  reducible 
with  the  production  of  nervous  symptoms.  It  is  often 
associated  with  paralysis  of  the  limbs,  sphincters  or 
with  convulsions;  also  with  club  foot  (especially  talipes, 
('([uino- varus)  and  hydrocephalus. 

To  understand  its  mode  of  origin  it  will  l>e  necessary 
to  refer  to  the  development  of  a  typical  vertebra. 
There  ai'e  thrna  primary  centres — one  for  the  body, 
whicli  appears  abmit  the  eighth  week  of  ficlal  life,  and 
one  for  each  lamina  whicli  appears  ;djout  the  sixth 
Aveek  ;  the  secundarij  centres  for  the  processes  and  upper 
and  lower  surfaces  of  the  body  do  not  concern  us  at 
present.     Tlie  lamina;  shovdd  unite  behind  during  the 
lirst  year  of  extra-uterine  life,  aud  tli<'.  ossification 
hpr/int;  above  and  passes  downwards,  so  that  naturally 
tlie  lower  dorsal  and  sacnil  lamina  are  the  last  to  close, 
and  it  is  exactly  in  tliis  situation  that  s[)ina  bifida  is 
most  frcfjuently  found. 

Varieties  of  Spina  Bifida.— 1.  Spinal  meningocele, 
whore  the  nicnibriiiics  of  tlie  coi'il  alone  protrude,  form- 
ing a  sac  lilli'd  with  crrcln'o-spinal  lluid.     'J.  MeningO- 
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myelocele,  Avliere  the  sac  is  formed,  not  only  by  Uie 
membranes,  but  by  the  nerve  roots,  and  even  part  of 
the  cord  itself.    This  is  the  most  common  form.  3. 
SyringO-myelocele.— In  this  form  the  membranes  also 
form  part  of  the  sac  wall,  but  the  chief  feature  is  that 
the  central  canal  of  the  cord  itself  is  dilated  to  form  the 
sac  as  Avell— the  inner  lining  of  the  sac  being  formed 
by  the  expanded  and  atrophied  substance  of  the  cord. 
In  this  case,  therefore,  not  only  are  the  bodies  of  the  \. 
vertebrae  deficient,  but  the  dorsal  lamina  themselves,  |' 
which  bound  the  original  neural  or  cerebro  -  spinal  ' 
groove,  have  not  united  either  at  the  point  in  question. 
In  the  case  or  meningo-myelocele  (the  common  form)  it 
is  often  possible  to  trace  a  median  furrow  on  the  sac 
wall,  or  detect  an  'umbilicus';  this  indicates  the  point 
at  Avhich  the  cord  joins  the  wall  of  the  sac. 

Treatment. — As  in  other  forms  of  congenital  heriiia, 
the  cure  is  often  spontaneous,  and,  therefore,  it  is 
advisable  to  wait  for  a  few  months  before  doing  any- 
thing. In  cases  where  the  tumour  is  large  and  threat- 
ening to  burst,  ta])ping,  followed  by  ]iressure,  has 
occasionally  cured  the  condition.  Ligature  and  excision 
of  the  sac  lias  been  tried,  Irat  usually  witli  a  fatal 
I'esult. 

Morton's  Method.— This  .seems  to  be  tlie  most  suc- 
cessful and  safest  mode  of  ti'eatmeut  yet  discovered. 
About  half  the  fluid  in  the  .sac  is  withdrawn  by  a  small 
trochar,  introduced  at  the  ujiper  part,  and  in  sucli  a 
Avay  as  to  avoid  large  veins  and  ner\-es,  which  can  l)est 
be  done  by  examining  the  swelling  in  a  dark  room  by 
transmitted  light;  it  will  also  be  better  to  make  the 
trochar  traverse  sound  tissue  for  .some  little  distance 
before  its  point  enters  the  sac.    A  syringe  is  then  tilled 
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M-ith  ]\roRTON''8  Solution  and  emptied  into  the  sac 
through  the  canula.  The  quantity  injected  will  neces- 
sarily vary  according  to  the  size  of  the  tumour,  hut  half 
a  drachm  may  be  taken  as  the  average.  As  the  canula 
is  removed  the  edges  of  the  wound  must  he  grasped  to 
prevent  the  entrance  of  air,  and  the  opening  then  sealed 
up  with  flexible  collodion  and  cotton  wool. 

Morton's  Solution. — Iodine  ten  grains,  and  potassii 
iodidi  thirty  grains,  to  an  ounce  of  glycerine. 

CLEFT  STERNUM. 
The  four  pieces  forming  the  body  of  the  sternum  arc 
usually  developed  from  a  single  median  centre  for  each 
piece  ;  occasionally,  liowever,  the  lower  two  or  three 
pieces  of  tlie  body  are  developed  from  two  centres  each 
placed  laterally.  Sometimes  tlie  lateral  centres  fail  to 
unite,  giving  rise  to  a  condition  known  as  sternal  fissure 
where  there  is  a  narrow  slit  left,  or  sternal  foramen 
where  there  is  a  larger  hole  left  between  the  pieces. 
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CHAPTER  XXXIV. 

ABDOMEN. 

Regions. — It  is  subdivided  into  nine  regions  by 
means  of  two  vertical  and  two  horizontal  lines  (Fig.  .57). 
The  tivo  horizontal  lines  are  drawn,  one  at  the  level 
of  the  ninth  costal  cartilages,  the  other  at  the  level  of 
the  highest  points  of  the  iliac  crests — some  say  the 
anterior  superior  iliac  spines.  The  two  vertical  lines 
are  drawn,  one  on  each  side,  from  the  cartilao-e  of  the 
eighth  ril3  to  the  centre  of  Poupart's  ligament,  so  that 
they  shall  be  parallel  with  the  middle  line  of  the  Ijody. 
The  U2:)2)er  three  regions  are  called — (a)  Plight  hypo- 
chondriac; (6)  epigastric;  {c)  left  hypochondriac:  the 
middle  three  are  called — (a)  Eight  lumbar;  {h)  um- 
bilical; and  (c)  left  lumbar:  the  lower  three  are  called 
—{a)  Paght  iliac;  Qj)  liypogastric;  and  {c)  left  iliac. 
This  will  be  more  easily  remembered  l)y  a,  simple 
arrangement  like  the  folloAving : — 
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Epigastric. 

Left  llypoeliomlriae. 

Riglit  Lumber. 

Lliiibilical. 

Left  Liiiiiliar. 

Right  Tliar. 

Hypoga.sti'ie. 

l>eft  Ili.ae. 

Anterior  Ahdoniiual  Wall, 


Rectus  Muscle. — This  is  a  lii'oacl,  flat  lunscle  which 
stretches  betM-eeu  tlie  cheat  and  tlie  pubes  on  each  side 
of  the  linea  alba.  It  arkea  by  two  heads,  the  larger 
from  the  crest  of  the  pubes,  the  otlier  from  the  liga- 

Fig.  57. 
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Anterior  Abdominal  Wall. 

1.  Aiiloridr  .superior  spine.  2.  .Spine  'ol'  Uic  pnbcs. 
3.  .Synipliysis  p\il,i.s.  .|.  iOxtcnin.!  iliucs.  A.  Abtloniinal 
aorta.  U.  UmbilicuH.  K.  Kidney.  T.  C.  Transverse  colon. 
V.  V.  Vertical  lines.    II.  If.  Horizontal  lines. 

meiits  ill  front  nf  tlie  synipliysis  pubis.  It  is  ivKprlcd 
into  tlif  anterior  surface  of  the  fifth,  sixtli,  and  .seventh 
libs. 
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Linea  Transversse. — These  are  irregular  tendinous 
intersections  which  divide  up  the  rectus  into  several 
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1.  Incision  t'oi-  ojiening  into  tlic  .stomacli.  2.  Incision  for 
operations  on  tlie  spleen.  .".  Inci.sion  for  ligatnre  of  tlie 
oxternfil  ili.'ic.    4.  Incision  for  ligatui'oof  tlie  connnon  iliac. 

Incision  to  reach  tlic  l<iilncy  fi'oni  tlie  IVont.  (i.  .\ntcrior 
superior  iliac  .si)ine.  7.  Spine  of  pnbcs.  S.  Sympliysi.s  jiubis. 
«.  «.  ((.  ((..  Linea  transvei'sa:.  b.  Position  of  llie  'fold  of 
Dougla.s.'  (;.  Linea  alba.  <(.  Right  linea  .tomilniiaris. 
p.  (Situation  of  the  ])vlorn.s.  Situation  of  I  he  fniiLins  of 
the  gall  bladder.    «.  Umbilicus. 

segments.  Tliey  are  usually  tlirec  in  number,  and  are 
situated— one  at  the  Ioax'I  of  tlie  umbilicus,  a  second 
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opposite  the  eiisifomi  cartilage,  and  a  tliird  midway 
between  these  two;  a  fourth  is  sometimes  found  mid- 
way between  the  umbihcus  and  the  symphysis  pubis 
(Fig.  58,  a.).  These  intersections  are  closely  adherent  to 
and  blend  with  the  anterior  part  of  the  sheath,  but 
have  no  attachment  behind. 

Sheath  of  the  Rectus.— The  rectus  is  entirely 
enveloped  in  a  fibrous  sheatli,  except  at  the  very  upper 
part,  where  the  muscle  rests  on  the  costal  cartilages, 
and  at  the  lower  part,  from  a  point  midway  between  the 
umbihcus  and  the  symphysis  pubis,  where  it  rests  on 
the  transversalis  fascia.    The  sheath  is  formed  by  the 
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Sheath  of  Rectus. 

1.  External  oblique.  2.  Tnteni.al  oblique.  Transvcv.s.alis. 
4.  Fa.scia  trau.sversaliH.  The  formation  ot  tlie  lower  jnu-t  of 
the  .sliouth  of  the  rectus  i.s  here  exhibited.  The  dotted  line 
represents  the  peritoneum.— From  Cunningham's  Abdomen. 

Splitting  of  the  aponeurosis  of  the  internal  oblique 
mu.scle  of  the  abdomen,  one  half  jiassing  in  front,  the 
other  behind  the  muscle.  From  the  ensiform  cartilarre 
to  a  point  midway  betAveen  the  uml:)ilicus  and  the 
sympliysis  pubis,  the  anterior  half  is  joined  by  the 
aponeurosis  of  the  external  oblique,  the  posterior  half 
by  the  aponeurosis  of  the  transver.salis  mu.sclc;  hence, 
at  this  ])art  of  its  course,  the  sheath  consists  of  a  layer 
and  a  half  in  front  of  the  iiiusclc,  and  a  la,yor  and 
a  half  liehind  (Fig.  GO).  Hut  from  the  imint  above 
indicated  to  the  symphysis  jiubis,  all  the  three  layers 
jiasH  in  fruiit  uf  thi'  rectus,  and  the  nniselc  rests  behind 
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on  the  tviiusversalis  fascia  (Fig.  59).  The  Lnver  free 
margin  of  the  posterior  lamella  usually  presents  a  sharp, 
semi-lunar  edge,  with  the  concavity  towards  the  puhes ; 
this  corresponds,  of  course,  to  the  point  where  all  the 
layers  pass  to  the  front  of  the  muscle,  and  is  known  as 
the  semi-lunar  fold  of  Douglas.  Contents  of  the 
sheath. — (1)  The  rectus  muscle;  (2)  the  pyramidalis 
muscle;  (3)  the  terminal  twigs  of  the  six  lower  inter- 
costal nerves  and  the  last  dorsal  nerve;  (4)  the  superior 
epigastric  artery  (one  of  the  terminal  branches  of  the 
internal  mammary);  (5)  the  deep  epigastric  artery. 
This  vessel  at  first  lies  in  the  fat,  between  the  peri- 
toneum and  the  fascia  transversalis,  then  piercing  the 
fascia,  enters  the  sheath  of  the  rectus  by  passing  in 
front  of  the  fold  of  Douglas. 

The  Linea  Semilunaris  (Fig.  58,c?.). — This  isa  curved 
line  at  the  outer  edge  of  the  recti  muscles,  and  corre- 
sponds therefore  to  the  line  along  which  the  aponeurosis 
of  the  internal  oblique  muscle  splits  to  enclose  the  rectus. 
It  may  be  defined  as  a  slightly  curved  line  draAvn  from 
the  tip  of  the  ninth  costal  cartilage  to  the  pubic  spine. 

The  Linea  Alba  (Fig.  58,  c). — This  is  marked  on  the 
surface  of  a  slight  depression  in  the  middle  line  of  the 
abdomen.  It  is  a  dense  fibrous  cord,  passing  down- 
wards from  the  ensiform  cartilage  to  the  symphysis 
pubis;  it  is  formed  by  the  union  and  interlacing  of  the 
aponeuroses  of  the  two  oblique  and  transversalis 
muscles  of  opposite  sides.  At  this  point,  therefore,  the 
wall  of  the  abdomen  is  thin  and  devoid  of  muscular 
tissue  and  blood-vessels:  it  is  chosen,  therel'ore,  in  many 
operations  as  the  best  i)lace  at  whicli  lo  enter  tin- 
abdomen,  as  ovariotomy,  laparotomy,  sujira  -  puljic 
lithotomy,  and  jjaracenliisis  abdominis. 
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THE  STOMACH. 

Three-fourtlas  of  this  organ  arc  placed  in  the  left 
hypochondriac  region,  the  remaining  fourth  in  the 
epigastric  region.  The  long  axis  of  the  hypochondriac 
part  is  almost  vertical,  the  great  fundus  being  the 
highest  part  of  the  organ,  and  not  the  oesojjhageal 
opening,  as  sometimes  stated;  the  epigastric  part  is 
transverse  in  direction,  and  is  placed  about  two  or 
three  inches  below  the  ensiform  cartilage.  AVlien  the 
stomach  is  empty  the  pylorus  lies  just  to  the  right  of 
the  middle  line  (Fig.  58,  e.);  but,  when  distended,  the 
jjylorus  moves  considerably  to  tlie  right  of  this  line, 
and  the  great  curvature  tilts  forwards  and  upwards. 
Tlie  cardiac  orifice  is  placed  behind  the  seventh  costal 
cartilage,  about  an  inch  from  the  left  border  of  the 
sternum;  the  fundus  I'eaches  a  little  above  and  behind 
llie  'apex  l)eat,'  and  it  is  easily  understood,  therefore, 
liow  an  over-full  stomacli  may  interfere  witli  the 
motions  of  tlie  heart. 

Relations. — In  front  we  find  the  anterior  abdominal 
wall,  the  diaphragm,  and  the  under  surface  of  the  liver; 
/jehlnd,  the  crura  of  the  diaphragm,  the  aorta,  the  pan- 
creas, the  splenic  artery  and  vein,  the  superior  mesen  teric 
artery,  the  tliird  part  of  the  duodenum,  the  left  kidney 
and  sui)ra-renal  capsule,  and  the  spleen  witli  tlic  gastro- 
splenir  niucntum.  Ahorr,  wo  iind  ihi'.  le.ssei'  omentum 
with  its  contents  and  the  cielic  axis;  /le/uw,  the  great 
omentum  anil  the  transverse  culon.  Its  peritoneal 
connections  mv  -(r/.)  The  gastm-plirenir  ligamenl, 
passing  fniin  the  dia.|ilii'agm  in  the  angle  lietwccu  the 
ojsnphagu.s  ami  tlie  canliac  end;  {/>)  the  gastro-hepalic,  or 
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lesser  omentum;  (r)  the  gastro-colic,  or  great  omentum; 
(d)  the  gastro-splenic  omentum. 

Gastrotomy — an  oijening  of  a  temj^orary  character 
made  into  the  stomach  for  the  jaurpose  of  removing  u 
foreign  body.  Gastrostomy— an  opening  made  into 
the  stomach  for  the  purpose  of  feeding  the  patient,  and 
to  establish  a  permanent  gastric  fistula.  Operations  of 
this  nature  may  be  rendered  necessary  in  consequence 
of  impermeable  stricture  of  the  oesophagus,  to  prevent 
the  patient  dying  of  starvation.  There  are  three 
varieties  of  stricture — (1)  The  nervous  or  spasmodic — 
this  form  is  usually  intermittent,  and  if  the  patient  can 
be  induced  to  forget  about  it  for  the  time  being,  the 
food  passes  quite  easily;  (2)  fibrous  stricture,  the  result 
of  swallowing  corrosive  fluids  and  boiling  water — this 
form  may  be  dilated  by  passing  bougies;  (3)  cancerous 
— this  is  the  most  common  form.  The  bougie  seems 
to  pass  over  a  roughened  surface,  and  its  introduction 
is  followed  by  the  coughing  up  of  blood,  or  blood  and 
pus;  the  cervical  glands  will  also  probably  be  enlarged, 
and  other  signs  of  the  '  cancerous  cacliexia  '  present. 
By  these  means  it  may  be  diagnosed  from  fibrous 
stricture,  and  this  will  also  be  assisted  liy  the  history 
of  the  case.  Malignant  disease  is  usually  of  the  nature 
of  squamous  celled  epithelioma  (the  so-called  'scirrlnis'), 
and  is  most  frequently  found  opposite  the  cricoid 
cartilage  (at  the  beginning  of  the  oesophagus),  next  at 
the  cardiac  orifice,  and,  lastl3',  opposite  the  bifurcation 
of  the  trachea..  As  long  as  possilile  the  patient  may  bo 
fed  with  slops,  or  through  a  catheter,  or  hy  the  use  of 
artificially  digested  foods  per  rectum,  and,  if  these  arc 
not  sufficient,  the  stomach  may  lie  opened.  Another 
jiossiljle  condition  must  always  present  itself  tu  tlic 
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student's  mind,  in  connection  with  tlio  diagnosis  of 
stricture  of  the  oesophagus,  viz.,  aneurism  of  the  aorta; 
f]ii^  condition  must  always  he  excJnded  before  attemjpting 
ill  jjass  hoiiijies. 

Tlie  patient  is  laid  on  his  back,  and,  according 
to  Sudillot,  a  crucial  incision — each  limb  of  which  is 
about  one  inch  and  a  half  in  length — should  be  made 
on  the  left  side,  two  finger's  breadths  to  the  inner 
side  of  the  costal  cartilages,  and  one-third  nearer 
the  ensiform  cartilage    than   the  umbilicus.  This 
form  of  incision  is  rarely  used  at  the  present  time. 
The  space  where  the   opening   should  be  made  is 
bounded  on  the  left  side  by  the  eighth,  ninth,  and  tentli 
ribs — above  and  internally,  by  the  liver;  and  below, 
])y  a  line  drawn  at  the  level  of  the  tenth  costal  cartil- 
ages.   An  incision  made  parallel  with,  and  one  or  two 
finger's  breadths  from  the  costal  margin,  beginning  at 
the  sternal  extremity  of  the  seventh  intercostal  space, 
and  carrying  it  downwards  and  outwards  from  two  to 
four  inches,  is  a  form  frec^uently  used  (Fig.  58, 1).  Labbe 
contents  himself  with  an  incision  in  this  position  about 
an  inch  and  a  cpiarter  or  an  inch  and  a  half  in  length. 
TTowHB  prefers  a  vertical  incision,  nearly  at  the  same 
level,  passing  through  the  outer  fibres  of  the  rectus 
muscle,  whicli  will,  it  is  hoped,  afterwards  act  as  a 
sphincter  to  the  opening.    The  opening  may  also  be 
made  through  the  left  linea  semilunaris,  or  beyond 
this,  ])assing  through  the  three  flat  muscles  of  the 
abdomen.     I'he  Instruments  required  are — Scalpel, 
dissecting  forc(!]is,   probe-pointed  liistcniry,  directors, 
plenty  of  Wells's  forceps,  broad  copper  retractors,  blunt 
liooks,  needles  and  silk,  .sponges,  scissors,  chloroform,  a 
silver  tube,  i^-e.     T!y  soTue  nne  oftlie  foregoing  incisions 
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the  abdominal  wall  is  cut  tlirnugli,  and  when  all  bleed- 
ing vessels  are  secured,  the  peritoneal  cavity  is  oj^ened 
and  the  stomach  grasped  and  drawn  out  into  the  open- 
ing. Care  must  be  taken  not  to  mistake  the  transverse 
colon  for  the  stomach;  but  the  colon  is  distinguished 
by— («)  Its  sacculi;  (6)  longitudinal  bands  of  muscular 
fibres;  and  (c)  by  the  appendices  epipliJica'.  Having 
found  the  proper  viscus,  the  next  step  is  to  secure  it 
to  the  edges  of  the  opening.  This  is  best  done  by 
carbolised  silk  sutures  passed  through  the  serous  and 
muscular  coats  only;  the  loosely  attached  mucous  coat 
call  rearlily  be  shaken  away  by  grasping  the  otlicr 
coats  between  the  finger  and  thunili.  Tlie  sutures  are 
liassed  tlirnugh  tlie  wall  of  tlie  stomacli,  then  tlirough 
tlie  divided  peritoneum,  and,  lastly,  tlirough  the  slcin 
and  fat;  the  muscular  tissue  of  the  abdominal  wall  is 
not  included.  Some  prefer  to  use  a  double  circle  of 
closely  set  silk  sutures,  the  inner  circle  simply  passing 
through  the  serous  coat  of  the  stomacli.  All  the  .sutures 
are  passed  before  any  arc  tied;  they  are  about  one- 
sixth  of  an  inch  apart,  and  should  enclose  a  circular 
area  of  the  stomach  Avail  about  the  size  of  a  shilling. 
Thus  secured,  the  wound  is  dressed  antiseptically  in 
the  usual  manner,  and  tlie  patient  fed  per  rectum  f(ir  a 
period  of  from  three  to  li\'e  days;  by  this  time  tlie 
stomach  will  have  adhered  to  tlie  wound.  Tlio  third 
step  of  the  operation  is  to  make  a  small  ojtening  into  the 
stomach,  wliicli  is  done  by  passing  a  narrow  sharp- 
pointed  bistoury  through  (he  middle  of  the  adherent 
area;  the  opening  should  onl}^  be  large  enough  to 
admit  a  Xo.  10  catheter.  Into  this  opening  an  india- 
rubber  or  silver  ivacheotoniy  tube  can  be  lifted.  The 
sutures  should  not  be  removed  for  ten  days.  The 
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great  risk  of  tliis  operation  is  peritonitis;  but  by  the 
proper  use  of  antiseptics  and  the  adoption  of  the  method 
of  doing  the  operation  in  two  stages  introduced,  we 
believe,  by  Mv  HowsE,  the  risk  is  reduced  to  a 
minimum. 

The  structures  divided  will  necessarily  vary  with  the 
incision  used.  In  this  situation  the  abdominal  wall  is 
composed  of  the  following  structures: — (1)  Skin  and 
fascia;  (2)  the  external  oblique ;  (3)  the  internal  oblique; 
and  (4)  transversalis  muscles ;  (.5)  transversalis  fascia ; 
(G)  extra-peritoneal  fat :  (7)  the  peritoneum;  then  comes 
(8)  the  stomach  wall  itsidf ;  more  internally  we  simply 
iind  the  rectus  in  its  sheatli. 

DiHiculty  in  swallowing  (di/sjjJuKjiaJ  may  arise  from 
otlier  causes  than  stricture,  such  as — (1)  Tumours  in 
tlie  pharynx,  such  as  polypi  or  abscess;  (2)  oedema  about 
the  back  of  the  epiglottis;  (3)  tumours  in  the  neck 
outside  tlie  oesophagus;  (4)  aneurism  of  the  innominate 
artery;  (.5)  aneurism  of  the  aorta;  (6)  dislocation  of  the 
sternal  end  of  the  clavicle  backwards;  (7)  impaction  of 
a  foreign  body  in  the  gullet;  (8)  inter-thoracic  tumours, 
such  as  enlarged  bronchial  glands,  cancerous  masses, 
etc.  These  tumours  must  be  (iarefully  distinguished 
fi'oin  aneurisms.  In  aneurism  tlicre  is  dullness  on  pcr- 
rnission,  dyspntea,  dysphagia,  a  lixed  gnawing  pain 
between  the  slioulders,  shooting  pains  down  the  arms 
or  side  of  head,  and  distension  of  tlie  sxiperficial  veins 
oC  tlic  clicst. 

Col.OTuMV. 

Posterior  Abdominal  Wall  (Fig.  HO). — Tlie  posterior 
nbdoininal  wall  (between  tlic  last  rili  and  the  iliac  crest) 
is  rmnieil  by  two  large;  muscles  and  the  fdsria  JiiniJinrvi)/, 
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or  the  i^osterior  abdominal  aponeurosis.  The  fascia 
lumborum  is  formed  thus— The  aponeurosis  of  the 
transversalis  muscle  splits  into  three  layers,  one  is 
attached  to  the  roots  of  the  transverse  processes  of  the 
lumbar  vertebraj,  a  second  is  attached  to  the  tips  of  the 
transverse  processes,  (between  these  two  layers  the 
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1.  F.iscia  tvansvers.'ilis.  2.  External  oblique.  3  lutei-nnl 
obhqnc.  4.  Traiisvev.salis.  Latissmii.s  .loisi.  0  Serratu-; 
])Osticiis  iiilerior.  7.  P.soas.  8.  Qii;iciratu,«  lumbonim  P 
Erector  .spiiiaj.  The  dotted  line  represents  tlio  iicritoiieum! 
In  front  tlie  mode  of  formation  of  tlio  upper  part  of  tlio  slieatli 
of  the  rectus  is  sliown.  — From  t'UNNiNoiiAM's  Abilonun. 

quadratus  lumborum  is  situated.)  a  third  passes  to  tJu' 
tips  of  the  spinous  processes  of  the  vertebra?,  and  between 
this  and  the  second  layer,  tlie  erector  spinas  is  placed. 
These  tliree  layers  are  also  known  as  tlie  anterior,  middle, 
and  posterior  layers  of  tlie  hiiiibar  aponeurosis;  but,  in 
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addition,  however,  to  tliese  structures,  there  is  atttached 
to  the  posterior  layer  of  this  aponeurosis  the  tendons  of 
origin  of  other  three  muscles,  and  through  it  these 
muscles  may  be  said  to  arise  from  the  tips  of  the  trans- 
verse processes.    The  muscles  are — (1)  The  latissimus 
dorsi;  (2)  the  serratus  posticus  inferior;  and  (3)  the 
internal  oblique.     Ey  this  means  the  strong  fascia 
lumborum  is  formed,  which  protects  the  part  below  the 
ribs,  a  part  which,  in  the  skeleton,  seems  very  weak. 
In  tins  region  we  find  the  'triangle  of  Petit'  (Fig.  61, 
10).   It  is  bounded  in  fi'ont  by  the  posterior  edge  of  the 
external  oblique ;  behind,  by  the  anterior  edge  of  the 
latissimus  dorsi.    The  hase  is  formed  by  the  crest  of 
tlie  ilium  (about  its  middle  third),  while  the  ajpex  is 
formed  by  the  crossing  of  the  above  two  muscles.  In 
connection  with  the  subject  of  colotomy,  it  will  be  well 
to  say  a  few  words  about  the  relations  of  the  large 
intestine.    The  accum  is  the  blind  commencement  of 
the  large  intestine,  and  lies  in  the  right  iliac  fossa;  it  is 
usually  covered  anteriorly  and  at  tlie  sides  by  peritoneiim. 
The  ileum  .joins  it  on  its  inner  aspect,  about  two  and  a 
half  inches  aljove  its  blind  end,  and  at  this  point  tlic 
ascending  colon  begins.    The  ascending  colon  passes 
straight  upwards  through  the  riglit  lumbar  region.  Tlie 
tramcersie  colon  Ijcgins  in  the  right  hypocliondrium, 
]tasscs  downwards  into  the  umbilical  region,  and  tlicn 
ascends  into  the  left  liypoclioiidrium;  tlie  central  ])art 
IS  almost  transverse,  and  crosses  the  abdomen,  so  that 
its  lower  edge  (the  convexity  of  the  arch)  is  almost  on  ;i 
level  with  the  umbilicus  (Fig.  .57,  T.  (J.).  On  the  right  side 
it  is  continuous  with  the  hapal i.c  Jlexure,  and  on  tlie 
witli  {,]\t',  .ijili'iu'r  (Ic.xure.  TIk;  de-<cciiiliii(/  caliin  lies  in  tlie 
left  lumbar  region,  and  is  nttaclieil  )iy  loose  areolar  tissue 
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to  the  outer  border  of  the  left  kidney,  and  then  to  the 
fascia  covering  the  quadratns  luniborum — at  first  lying 
to  the  outer  edge  of  that  muscle ;  hut  as  it  passes  down- 
wards it  inclines  inwards,  and  lies  more  to  the  front  of 
the  muscle.  It  is  only  covered  at  the  front  and  at  the 
sides  by  peritoneum.  The  sigmoid  flexure  lies  in  the 
left  iliac  fossa,  and  is  continuous  above  with  the 
descending  colon,  and  at  the  left  sacro-iliac  articulation 
liecomes  continuous  with  the  rectum. 

In  Lumbar  colotomy,  or  Amussat's  operation,  the 
ih^scending  colon  is  opened  in  the  left  lumbar  region. 
Tlie  colon  lies,  according  to  ALLTNnHA;M,  lialf  an  inch 
l)ehind  a  point  midway  between  the  anterior  and  the 
posterior  superior  iliac  spines.  Mr  C.  Heatti  simply 
takes  the  midpoint  between  the  two  spines.  At  th(^ 
seat  of  the  operation  the  gut  lies  in  the  angle  between 
the  psoas  and  the  quadratus  lumborum  (Fig.  60).  The 
descending  colon  (left)  is  chosen  because  (1)  it  is  nearer 
the  anus,  (2)  it  is  more  fixed  than  the  right  colon,  (3)  it 
has  a  larger  non-j)eritoneal  surface,  and  (4)  a  meso- 
colon is  more  frequently  found  on  the  right  side.  In 
a  cliild  the  danger  of  wounding  the  peritoneum  would 
be  much  greater,  because  a  descending  meso-colon  is 
often  present. 

The  patient  is  placed  on  the  right  .side  somewliat, 
and  the  loin  of  the  side  to  be  operated  upon  made 
prominent  by  placing  a  pillow  beueatli  (he  opposite 
side.  The  instruments  required  are  the  same  as  for 
gastrostomy,  except  that  we  will  require  some  special 
ajiparatus  for  iuHating  the  gut  if  it  is  empty — such  as 
round's  apparatus — and  some  tube  and  evacuator  for 
enqitying  it  if  it  bo  full,  and  if  tlie  operation  is  to  be 
done  in  one  stage.     The  Surgeon  stands  behind  the 
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patient,  and  with  a  tape  measures  the  distance  between 
the  anterior  and  the  posterior  superior  ihac  spines  and 
makes  a  marlc  at  tlie  mid-point,  or  half  an  inch  hehind 
it,  and  draws  a  Une  from  this  vertically  upwards  to  the 
costal  margin — usually  near  the  tip  of  the  last  rib. 
Various  forms  of  incision  may  he  used;  the  oblique  is 
one  very  frec[uently  adopted  (Fig.  61,  2).  It  is  four 
or  five  inches  in  length,  and  is  made  parallel  with  the 
intercostal  nerves  and  the  last  rib,  and  midway  between 
that  bone  and  the  iliac  crest ;  its  centre  is  placed 
opposite  the  ink  line  made  in  the  ilio-costal  space. 
(1)  Tlie  skin  ami  superficial  fascia  are  divided,  with  fatty 
tis-sue  cutaneous  vessels  and  nerves.  (2)  The  deep 
fascia  is  next  divided,  and  tlien  parts  of  (3)  the 
latissimus  dorsi,  at  the  posterior  end  of  the  incision, 
and  (  t)  ilie  external  obli(|ue  at  the  anterior  part,  are 
exposed  and  divided ;  these  muscles,  as  well  as  those 
that  follow,  must  be  divided  to  the  full  extent  of  the 
superficial  wound.  Xext  (-5)  the  internal  oblique  is 
divided  iu  the  same  manner,  and  probably  a  small 
pierc  of  (G)  the  serratus  posticus  inferior  muscle.  In 
the  wound  part  of  tlie  transversalis  muscle,  witli  its 
undivided  aponeurosis,  and  the  posterior  lamella  of  tlie 
fascia  lundiorum  is  exposed  ;  further,  at  this  stage  we 
will  find  the  last  dorsal  nerve  and  artery.  Tliey  xww 
outwards  in  frf)nt  of  the  Cjuadratiis  linnbcivum  along 
the  lowiT  liorder  of  the  last  rili,  a,nd  at  the  outer 
border  of  tliat  muscle  pierce  the  undivided  aponeurosis 
of  the  transversalis  niusclc.  and  pass  foi'wards  Ijetween 
it  and  tlic  internal  oblique.  ( )peii  (7)  this  aponeurosis 
in  the  same  way  as  the  slieaths  of  arteries  are  opened, 
and  enlarge  incision  upon  a  director  ;  in  so  doing  it 
will  proliablybe  found  tlial.  the  compartment  containing 
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the  quadratu.s  lumborum  is  oiDenod  up  as  well  as  the 
undivided  aponeurosis,  and  if  the  muscle  it  contains  is 
in  the  way  its  edge  may  be  freely  notched.    This  care 
is  necessary  in  opening  this  layer  lest  by  the  too  free 
use  of  the  knife  the  peritoneum  should  be  punctured,  i 
The  edges  of  the  incision  are  now  to  be  held  aside 
with  broad  copper  spatulre,  and  the  fatty  tissue  often 
found  teased  aside,  when  (8)  the  fascia  trausversahs  is 
exposed  and  must  be  carefully  torn  through  M'ith  the  i 
fingers,  or  blunt  director,  at  the  posterior  angle  of  the  i 
incision  as  it  lies  in  front  of  the  quadratus  lumborum 
muscle.     The  extra-peritoneal  fat  against  which  the 
colon  rests  and  in  which  the  kidney  is  embedded,  at 
the  upper  part  of  the  wound  is  then  displaced  by  the 
finger,  which  is  passed  in  at  the  wound  to  hook  the 
colon  forward.     The  gut  may  be  recognised  by  its 
relation  to  the  kidney,  which  can  easily  be  felt  at  the 
upper  part  of  the  wound,  the  gut  passing  downwards 
off  its  anterior  surface.    In  cases  where  there  is  great 
difficulty  in  finding  the  gut  the  patient  may  be  turned  I 
on  his  back,  when  the  gut  will  probably  fall  against 
the  finger,  or  the  gut  may  be  inflated  mth  air  by  the 
plan  introduced  by  Lund,  or  by  carbonic  acid  gas 
generated  by  introducing  solutions  of  bicarbonate  of 
sodium,  and  tartaric  acid,  separately,  into  the  rectuui. 
The  remaining  steps  of  the  operation  will  vary  accord- 
ing to  the  nature  of  the  case.    In  all  cases,  where 
possible,  the  operation  should  be  done  in  two  stages 
just  as  gastrostomy;  if  this  is  not  possible  from  the 
nature  of  the  case,  the  nnn-yieriioneal  surface  of  the 
gut  is  brought  to  the  ^\•ound,  and  a  large  curved  needle 
with  a  stout  silk  ligature  is  passed,  at  the  upper  and 
lower  j)arts  of  tlic  wound,  tlirougli  the  skin,  then 
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across  the  buu'el,  and  tlieii  tlirough  the  skin  at  the 
opposite  side.     The  threads  are  then  to  be  given  to 
two  assistants,  who  thus  hold  tlie  boAvel  steady  and 
pulled  well  forward  into  the  wound.    The  gut  is  then 
opened  by  a  longitudinal  incision  between  the  two 
threads,  and  the  linger  is  next  passed  into  the  bowel 
and  the  loops  drawn  out  and  divided,  and  the  four 
.ligatures  thus  formed  tied.     The  extremities  of  the 
■  wound  are  then  to  bo  partially  closed,  and  every  means 
:  taken  by  additional  stitches  to  prevent  the  escape  of 
ifsecal  matters  into  the  cellular  tissue.     The  opening 
:  thus  made  in  the  colon  is  close  to  its  junction  with  the 
splenic  flexure.     On  the  right  side  the  steps  of  the 
operation  are   exactly  alike.      To  avoid  the  incon- 
venience experienced  by  the  accumulation  of  ffecal 
I  matters  between  the  opening  in  the  colon  and  the  seat 
of  the  obstruction,  ]\Iadelung  cuts  the  bowel  entirely 
across  and  stitches  the  upper  end  of  the  divided  gut  to 
'the  edges  of  the  abdominal  wound.    He  then  empties 
ithe  lower  segment,  washes  it  out,  stitches  up  its 
divided  end,  and  dro])S  it  into  the  wound  and  closes 
•the  skin  incision  over  it.    This  lessens  the  irritation  of 
tlu!  cancerous  surface  by  the  presence  of  faecal  matters, 
and  probalily  also  will  lessen  the  tendency  to  prolajisc 
of  the  mucous  mcml)ranc  of  the  gut.    He  originally 
proposed  this  method  for  cancel'  of  tlie  rectum  and 
sigmoid  flexure. 

In  the  transverse  form  tlie  incision  (Fig.  61,  .'?)  is 
made  two  finger-breadths  above  and  parallel  with  the; 
middle  third  of  the  crest  of  the  left  ilium,  making  the 
middle  of  the  incision  over  the  colon,  liy  this  incision 
the  structures  divided  are  practically  the  same  as  those 
cut  ill  the  olili(|uc  form. 
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Tlic  vertical  incision  (Fig.  Gl,  7)  is  made  aloiig  the 
outer  edge  of  the  erector  spinas,  between  the  last  rib 


Fig.  61. 


Posterior  Abdominal  Wall,  from  behind. 


L  liici.siuii  lor  oponiUoM.s  uu  the  kidney.  -'.  Oblique 
incision  for  colotuniy.  o.  Tr.ansvcrse  incision  lor  colotoniy. 
4.  Kifflit  kidney,  'k  I'oinL  .-it  wliieli  tu  ta])  tlic  lolt  kidney, 
li.  I'oinI;  at  which  to  taji  tlic  rijjht  kidney.  V.  Vertical 
incLsion  lor  colntoniy.  S.  Mrcotur  .*;j»in;y.  0.  I'oint  at  which 
to  open  a  psoa.s  abscess  [mstcriorly.  10.  Triangle  ol'  relit. 
11.  rj.  La.st  two  ribs.  Iliac  rrcst.    I  I.  Saciuni. 

aiul  the  iliiie  crest,  ami  in  this  ca.se  tlie  structiiri's 
divided  are — (1)  tlie  iiiLcguiiientary  coverings;  (2)  tlic 
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'pusterior  layur  of  the  fascia  lumborum — aii'l  in  doing  so 
:the  compartment  containing  the  erector  spinte  is  opened 
;into,  and  this  muscle  is  then  drawn  inwards;  and  (3) 

the  middle  layer  is  next  divided,  and  with  its  division 
■  the  comj^artment  containing  the  quadratus  lumborum  is 

opened,  and  this  muscle  in  turn  is  drawn  well  inwards  ; 
((4)  the  anterior  layer  of  the  fascia  lumborum;  (5)  the 
I  fascia  transversalis ;  (6)  the  loose  areolar  tissue  and  fat 
lin  which  the  gut  is  embedded.  The  gut  may  be 
■recognised  at  the  bottom  of  the  wound  by  its  greenish 

and  distended  ajjpearance.     In  performing  this  operaj- 

tion  it  is  necessary  to  avoid— (1)  wounding  the  peri- 
:toneum;  (2)  allowing  the  contents  of  the  gut  being 

effused  into  the  areolar  tissue  of  the  wound — and  for 
'this  purpose,  in  cases  where  the  gut  must  be  opened  at 

once,  a  wide  india-rubber  tube  should  be  introduced 

into  the  openiiig,  to  allow  the  contents  to  escape 
.gradually  through  it.  After  this,  the  sides  of  the 
'  opening  in  the  gut  arc  stitched  to  the  sides  of  the 
: incision,  as  described  under  the  hrst  form  (if  incision. 

This  operation  may  be  rendered  necessary  on  account 

of — (1)  malignant  stricture  of  the  rectum  with  tenesmus, 
•such  as  from  cancer;  (2)  other  strictures,  such  as  from 
ipressure  of  a  tumour;  {?>)  im[)crforate  anus.  T.y  pcr- 
■forming  this  operation  in  the  same  way  on  the  opposite 

side,  the  caput  CEccum,  or  ascending  colon  may  be 
:  reached. 

Littre's  Operation  oi!  Inguinal  Colotomy.  in  this 
operation  tlic  culou  is  rcai-hcd  in  the  iliac  vrgiuu  by 
opening  ijito  tijc  jjcritoneal  cavity  ajid  into  Ihc  ,L;ut 
througli  its  iHTitoneuui  covcied  surface.  Tlie  incision 
rcscmlilcs  tiuit  bir  ligatuiv  nf  the  cxlcinal  iliac  artciy. 
Littn'  o[)(;rat(;il  on  the  ii'l't  side  ;  tlie  incision  is  carried 
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from  a  little  above  the  level  of  the  anterior  superior 
iliac  spine  downwards  and  inAvards  about  half  an  inch 
above  and  nearly  parallel  witli  Poupart's  ligament,  for 
two  and  a  half  or  three  inches.  The  incision  must  be 
external  to  the  deep  epigastric  artery,  and  above  the 
level  of  the  deep  circumflex  iliac. 

The  structures  divided  are — (1)  the  skin  and  super- 
ficial fascia,  fatty  tissue  and  deep  fascia,  with  the 
cutaneous  nerves  and  the  superficial  external  circumflex  ; 
vessels ;   (2)  the  external  obhque ;   (3)  the  internal  i 
oblicj[ue ;  (4)  the  transversalis  muscle,  with  branches  of 
the  deep  circumflex  iliac  artery  ;  (5)  transversahs  fascia 
and  extra-peritoneal  fat,  and  (6)  the  peritoneum.  The 
operation  should  be  done,  if  possible,  in  two  stages,  as 
gastrostomy.    The  large  gut  is  distinguished  from  the 
small  by  the  longitudinal  muscular  bands,  and  by  the 
appendices  epiploicas.     Littre's  operation  in  the  left 
groin  Avas  originally  proposed  for  cases  of  congenital 
absence,  or  deficiency  of  the  rectum ;  in  children, 
however,  it  is  well  to  bear  in  mind  that  the  sigmoid 
flexure  is  often  misplaced,  and  may  be  on  the  right 
side  or  in  the  pelvis.    It  is  also  used  in  cases  of  stric- 
ture of  the  rectum  and  loiver  jxart  of  the  sigmoid  flexure. 
The  operation  is  said  to  be  less  severe,  and  it  places  tlic 
anus  in  a  more  convenient  situation,  so  that  the  patient 
can  attend  to  it  himself ;  for  this  reason  it  should  also 
be  preferred  in  the  labouring  poor,  who  are  unable  to 
aflbrd  a  special  attendant  to  attend  to  and  keep  tlie 
parts  clean,  when  it  is  placed  behind.     Statistics  seem 
to  show  that  it  is  slightly  more  fatal  than  Ajiussat's 
operation.    Malignant  stricture  is  very  frequently  situ- 
ated in  the  sigmoid  flexure,  and  in  this  case  Amussat's 
operation  must  be  performed. 
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Littre's  operation  may  also  be  performed  on  the 
right  side,  in  this  case  opening  the  cjEcum ;  this  side  is 
also  to  be  preferred  in  cases  of  long  standing  intestinal 
obstruction.  This  subject  is  ably  discussed  by  Mr  F. 
Treeve.s,  iir  his  work  on  '  Intestinal  Ohstrudiun.' 

LAPAROTOMY. 

This  may  be  defined  as  making  an  opening  into  the 
abdomen,  either  for  the  jDurposes  of  diagnosis  (explor- 
atory) or  treatment,  or  both.  It  is  used  in  cases  of 
acute  strangulation  of  the  gut  of  all  kinds  and  from  all 
causes,  such  as  constricting  bands,  cords,  diverticula, 
strangulation  through  slits  and  apertures,  &c.  It  is 
also  used  in  treating  all  kinds  of  internal  hernia,  and 
of  reduction  en  masse  after  external  hernia ;  also  for 
volvulus  and  intussusception.  The  incision  is  the  same 
as  in  ovariotomy ;  it  is  used  as  a  preliminary  operation 
in  cases  where  enterotomy,  enterectonry,  &c.,  is  to  be 
performed.  I  will  not  describe  the  operation  in  detail, 
ljut  merely  indicate  the  more  im2Dortant  points ;  the 
whole  operation  must  be  conducted  on  the  same  prin- 
ciples and  with  the  same  care  as  ovariotomy.  Tlie 
patient  is  placed  on  a  higli  talile,  with  his  legs  hanging 
over  the  end  of  it,  ami  an  incision,  sufficiently  large  to 
admit  the  liand,  is  made  l)ctwcoii  the  pubes  and  the 
umbilicus  tlirough  tlie  /inea  alha ;  l)y  making  tlie 
incision  in  the  linca  alba  no  vessel  of  any  size  is  divided, 
no  intei-muscular  cellular  planes  are  opened  uj),  the 
wcmnd  is  not  deep,  and  its  (vlgcs  can  afterwards  b(i 
readily  ajijiroximated  without  iiny  tendency  nflorwards 
to  hernial  protrusion  of  tlie  liowel.  The  instruments 
required  are  tlie  same  as  in  gastrostomy,  and  the  in- 
strument  clerk    should    have    all    the  instruments, 
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especially  the  sponges  and  Wells's  forceps  carefully 
counted  and  noted,  so  that  he  may  call  the  roll  before 
the  wound  is  stitched  up,  lest  any  of  them  be  left  in 
the  abdominal  cavity.  The  temperature  of  the  room 
must  be  carefully  regulated  and  the  bladder  emptied 
before  the  operation,  lest  it  be  cut  into.  When  the 
outer  surface  of  the  peritoneum  is  exposed  all  bleeding 
vessels  must  be  secured  before  it  is  opened ;  it  should 
be  opened  like  the  sheath  of  an  artery,  and  the  opening 
enlarged  with  a  probe-pointed  bistoury,  guided  by  the 
forefinger  of  the  left  hand  ;  and  after  it  is  opened  care 
must  be  taken  to  prevent  protrusion  of  the  intestines. 
At  the  completion  of  the  operatioii  the  'peritoneal 
toilet '  must  be  performed  with  the  greatest  care  and 
completeness.  In  closing  the  Avound  the  deep  sutures 
of  carbolized  silk  must  include  the  peritoneum,  so  that 
the  divided  sides  of  that  membrane  shall  be  brought 
into  close  contact  and  unite  by  the  first  intention. 

ENTEROTOJIY. 

Nelaton's  Operation  for  Intestinal  Obstruction— 
Enterotomy.  —  The  abdomen  is  opened  in  the  iliac 
region,  preference  being  given  to  tlie  riglit  side,  by  an 
incision  the  same  as  that  used  in  Littrc  s  operation — 
parallel  with  and  a  little  above  Poupart's  ligament  and 
external  to  the  deep  epigastric  artery.  The  first  dis- 
tended coil  of  bowel  that  presents  itself  is  then  drawn 
into  the  wound ;  on  the  right  side  it  is  ahuost  always 
the  lower  end  of  the  ileum  that  presents.  Tlie  opera- 
tion is  completed  in  one  or  two  stages,  according  to  f  lic 
nature  of  tlie  case ;  if  possible  it  should  be  done  in  two 
stages  in  the  manner  already  explained  under  '  (ja-^tros- 
liniiij:  TiiKuv&s  ol)jec±s  to  jn-inianj  enterotomy  on 
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the  following  grounds  —  (ft)  it  is  only  a  palliative 
measure  at  the  best ;  (5)  it  is  not  founded  upon  sound 
surgical  principles  ;  (r)  it  is  carried  out  more  or  less 
independently  of  diagnosis  :  (J)  it  is  done  in  the  dark 
and  leaves  the  ccmae  of  the  disorder  untouched.  It 
may  often,  however,  be  performed  with  advantage  as  a 
secondary  operation,  e.g.,  after  lumbar  colotomy  Avhere 
the  colon  is  exposed  below^  the  obstruction ;  also,  some- 
times after  an  exploratory  laparotomy,  it  may  be  found 
that  nothing  else  can  be  done.  In  favour  of  the  opera- 
tion (prunarij )  is  its  low  mortality,  ease  of  performance, 
and  the  almost  absolute  certainty  of  mailing  an  opening 
in  the  gut  auinewhere  above  the  obstruction. 

RESECTION  OF  THE  INTESTINE. 
In  this  operation  a  diseased  piirtion  of  varying  size 
is  cut  aM'ay  and  removed  from  the  body.  It  may  be 
performed  for  stricture,  simple  and  cancerous,  occlusibn 
of  the  gut  by  hopeless  mattmg,  and  for  gangrene.  It 
is  called  Enterectomy  when  performed  on  the  small 
intestine ;  colectomy  when  performed  on  the  large. 
In  many  cases  it  is  the  oidy  operation  which  nirc-^ 
the  disease  and  therefore  possesses  this  great  advantage 
over  enlerntomij ;  and  it  further  does  away  with  the 
necessity  for  a  pcrniatumt  artificial  anus.  As  regards 
the  amount  that  maij  be  removed,  it  is  diHicidt  to  state 
ilefinitely,  but  a  couple  of  yards  have  liecn  removed 
without  any  apparent  damage  to  the  intestinal  tract, 
so  far  as  function  was  concerned.  There  an;  two 
modes  of  iierforming  the  operation — (1)  Tin'  part  of 
tlie  cut  is  removed,  the  two  divided  ends  arc  reunited, 
thus  restoring  the  luiiien  nf  the  tub(^ ;  tlie  gut  is  Www 
put  baclv  iuti)  the  alulomeii,  and  the;  external  wound 
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closed.    Tlie  objections  to  this  plan  are— (a)  Although 
the  obstructing  part  is  removed,  yet  the  distension  of 
the  gut  above  remains  for  some  time  after  the  operation, 
as  the  segment  of  the  bowel  involved  in  the  operation 
is  paralysed  for  a  time,  and  prevents  a  free  passage 
along  the  tube.     (5)  The  operation  is  very  diilicult, 
long,  and  tedious,  and  this  is  bad  for  the  patient, 
who   probably  before  the  operation  was  already  in 
a  low  condition ;   (r)  it  may  be  impossible  to  suture 
the  gangrenous  boAvel,  or  the  suture  line  may  slough 
and  lead  to  extravasation  and  death.   For  these  reasons 
the  next  inethod  should  always  be  preferred,  viz., 
(2)  instead  of  stitching  the  divided  ends  together,  an 
artihcial  anus  is  formed  by  the  ends  of  the  divided  gut 
being  stitched  to  the  skin  incision,  first  the  distal  and 
then  the  proximal.   At  a  later  period  another  operation 
is  performed  for  the  cure  of  the  artificial  anus;  a 
median  laparotomy  is  first  pei-formed  and  the  diseased 
segment  of  the  gut  is  pulled  out  at  the  wound  :  the 
wound  is  then  plugged  with  clean  flat  sponges  to  pre- 
vent the  entrance  of  fasces  into  the  abdomen  from  the 
segment  to  be  excised,  and  also  to  prevent  the  pro- 
trusion of  more  bowel.     The  bowel  must  now  be 
occluded  on  each  side  of  the  part  to  be  excised  by  some 
form  of  clamp ;  the  one  invented  and  used  by  ]\lr 
Tkeeve«  has  its  compressing  surfaces  covered  with  india- 
rubber,  and  it  is  so  made  that  the  two  ends  can  slide 
alimg  iron  rods  so  as  to  a^pproximate  the  ends  of  tin- 
divided  gut  before  the  introduction  of  tlie  sutures. 
The  necessa,ry  amount  of  gut  is  tlien  removed  with  the 
scissors,  and  a  V-sluiped  piece  of  the  mesentery  removed, 
and  all  Ijlerding  vessels  ligatured.    The  two  i>arls  ol' 
the  clamp  are  next  ajiproximated  and  two  rows  ol 
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sutures  introduced — the  inner  to  bring  tlie  edges  of  the 
mucous  membrane  together  (Czerny),  and  an  outer  row 
to  unite  the  serous  surfaces  (Lembert).  Gussenbauer 
brings  botli  the  mucous  and  serous  layers  into  contact  bj 
a  single  suture.  When  the  gut  is  divided  the  longitud- 
inal muscular  fibres  retract  and  carry  the  serous  covering 
with  them  so  that  the  mucous  coat  can  be  readily 
reached  and  sutured.  Various  plans  have  been  tried  in 
order  to  make  the  gut  rigid  during  the  introduction  of 
the  sutures,  such  as  plugs  of  gelatine  or  dough,  decal- 
cified bone,  a  sausage-sliaped  india-rubber  bag  that  can  be 
inflated,  &c.  According  to  Mr  Treeves,  about  fifteen 
suture.s  are  required  for  the  inner  row,  and  twenty-five 
for  the  outer.  The  clamps  are  now  removed,  the  gut 
dropped  into  the  abdomen,  and  the  abdominal  wound 
closed. 

Tn  the  second  method,  when  the  diseased  part  is 
removed,  the  clamp  is  removed  from  the  distal  end  of 
the  mit  and  its  margin  stitched  to  the  .skin  incision  ; 

O  O 

the  prriximal  end  is  then  treated  in  the  same  way, 
taking  care  not  to  allow  its  contents  to  escape  into  tlie 
peritoneal  cavity.  After  a  time  the  cavity  of  tlie  gut 
is  rendered  continuous  by  a  second  operation.  Tliis 
method  is  much  better,  more  easily  performed,  and 
safer  than  the  r)tlicr. 

TIIK.  LIVKI!. 

Tin's  organ  fdls  u[)  the  greater  pari,  of  the  riglit 
liypochondriac  region,  extends  tlirougli  the  epigastric 
and  passes  slightly  into  the  left  hypochondrium.  The 
lower  border,  at  the  left  side,  is  close  to  the  apex  beat, 
in  the  epigastric  region  it  is  inidway  bitween  the 
ensiform  cartilage  and  tlie  umbilicus,  and  on  the  riglit 
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side  it  folloAvs  the  costal  iiiargiii.     Being  attached  to 
the  diaphragm  it  is  depressed  during  inspiration  and 
rises  during  expiration;  at  the  end ''of  expiration  its 
upper  border  corresponds  to  the  fourth  intercostal 
space  or  upper  border  of  the  fifth  rib.     At  the  lower 
part  the  liver  lies  in  contact  with  the  chest  wall,  but 
higher  up  a  layer  of  lung  tissue,  and  the  diaphragm 
intervene,  as  well  as  the  pleural  and  peritoneal  cavities. 
A  penetrating  wound,  therefore,  of  the  chest  wall,  say 
about  the  fifth,  sixth,  or  seventh  intercostal  spaces 
Avould  go  through  both  liver  and  lung,  and  open  up 
both  the  pleural  and  peritoneal  cavities.    The  '  iipim- ' 
surface  of  the  liver  is  in  contact  Avith  the  diaphragm  ; 
the  undei'  surface  is  in  relation  to  the  stomach  on'thc 
left  side,  and  on  the  right  side  with  the  gall  Ijladder, 
the  duodenum,  the  hepatic  flexure  of  the  colon,  the 
right  kidney  and  suprarenal  capsule.   The  gall  bladder 
lies  in  a  depression  on  the  under  surface  of  the  liver ; 
its  fundus  is  directed  towards  the  abdominal  wall, 
being  directed  downwards  and  for^wards  and  to  the 
right,  and  projects  slightly  beyond  the  anterior  edge  of 
tlie  liver.     It  is  situated  behind  the  ninth  costal 
cartilage,  close  to  the  right  linea  semi-lunaris  (Fig. 
f»S,  g.).     In  cases  where  the  common  bile  duct  is 
obstructed,  as  by  gall  stones,  the  gall  bladder  is  dis- 
tended with  bile,  often  forming  a  large  tumour.  To 
relieve  this  comlitiou  tlie  gall  bladder  has  been  opened, 
by   Lawron  T.mt,  and  others,  and  the  obstruction 
removed;  this  operation  is  known  as  cholecystotomy 
The  incision  is  made  over  tlie  most  prominent  part  of 
the  tumour  parallel  with  tlie  linea  alba,  or  the  incision 
may  be  made  in  tlie  linea  alln  or  in  tlie  linea  semi- 
lunaris.    The  operntion  may  be  done  i)i  one  or  two 
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stages  fis  in  gastrostomy.  Care  must  be  talcen  in 
dislodging  the  stones  lest  perforation  take  place. 
Tumours  connected  witli  the  liver  necessarily  partake 
of  the  respiratory  movements,  and  in  this  Avay  may  be 
distinguished  from  tumours  of  the  right  kidney. 
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CHAPTER  XXXV. 

THE    ABDOMEN  (Continued). 

The  Spleen.-Tlie  spleen  lies  far  hack  in  the  left 
hypochondriuni  hehind  tlie  stomach.    It  is  not  placed 
vertically,  as  is  often  described,  hut  lies  very  obliquely 
'it  IS  oblique  in  two  directions,  viz.,  from  above,  down- 
wards, and  outwards,  and  from  above  down^vards 
and  forwards'  (Cunningham).     It  lies  parallel  witli 
and  follows  the  obliquity  of  tlie  ninth,  tentli,  and 
eleventh  ribs;  its  'upper'  extremity,  therefore,  points 
towards,  and  is  not  very  far  removed  from,  the  spinal 
column.    The  upper  end  is  attaclied  to  the  diaphragm 
by  the  plirenico-splenic  ligament ;  by  this  means,  then- 
fore,  the  organ  partalces  of  the  respiratory  movements 
of  that  muscle,  sinking  during  inspiration  and  risincr 
during  expiration.     This  is  one  valualile  means  of 
diagnosing  .splenic  tumours.     Its  lower  end  rests  on 
the  phrenico-colic  ligament  Mdiich,  coupled  ^vitli  the 
natural  obliquity  of  the  organ,  guides  the  enlarged 
spleen  in  a  direction  downwards  and  for\\-ards  towards 
tlie  umbilicus.     TJie  onfn-  surface  rests  against  tlie 
diaphragm,  which  lies  between  it  and  tli(>  rilvs  liefore 
mentioned;  between  this  surface,  therefore,  and  tlie 
skin,  we  find  the  peritoneum,  diajiliragm,  pleura  cover- 
ing tlie  upper  surface  of  the  diaphragm,  a  wedg.- 
shaped  mass  of  lung  tissue  encased  by  pleura,  the 
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ploural  'cavity,'  the  ninth,  tenth,  and  eleventh  ribs 
covered  with  pleura  on  their  inner  surfaces,  and  lastly 
the  soft  parts  of  the  chest  wall.     It  will  be  evident, 
therefore,  that  the  spleen  cannot  be  excised  from  its 
external  aspect.    The  inner  surface  is  concave,  and  is 
connected  with  the  stomach   by  the  gastro-splenic 
omentum  —  the    structure   which   causes   the  most 
anxiety  during  excision  of  the  organ.     The  anterior 
harder  is  usually  notched;    this  fact  is  useful  in 
diao-nosino-   enlargements   of  tlie  spleen  from  other 
tumours.    The  lower,  or  outer,  end  of  the  .spleen  in 
healtli  usually  reaches  midway  between  the  posterior 
and  mid-axillary  lines,  over  tlie  ribs  already  named. 
At  this  point  it  most  nearly  reaches  the  surface,  and  a 
small  portion  may  be  made  out  of  percussion;  a.s  it 
passes  upwards  and  backwards,  however,  from  this 
point,  it  is  separated,  as  already  mentioned,  from  the 
surface,  by  the  left  lung,  and  the  thick  layer  of  muscles 
of  the  back,  and  is  beyond  the  reach  of  percussion. 
Tlie  splenic  dulness  is  more  evident  when  the  patient 
lies  oil  his  right  side,  for  then  tlie  spleen  gravitates 
forwards;  the  normal  spleen  is  best  percussed  when 
the  patient  is  standing  witli  the  left  arm  reiiioviHl  from 
the  side.      In  consequence,  however,  of   the  near 
presence  of  the  stomacli  and  tlie  splenic  flexure  of  the 
erilon,  it  is  necessary  to  percuss  very  lightly,  in  order 
to  obta,in  its  true  position. 

Splenic  tumours  and  eiilargemeuts  iU'c  to  bo  di.s- 
tinguished  by-"-(l)  They  move  with  the  diaphragm 
during  inspiration  and  exjiiration;  (2)  the  position  shifts 
by  turning  the  patient  over  to  the  right  side,  when  it 
gravitates  forwards  ;  (3)  the  mode  of  origin  and  course 
— they  begin  above  in  the  left  hyi)f)Condrium,  and 


^■jO  The  A7intoviy  of  Svrgery. 

grow  downwards  and  for^^'a^ds  towards  tlie  umbilicus 
curving  round  in  front  of  the  fundus  of  the  stoniarh 
and  colon;  (4)  t]ie  dulbiess  is  continuous  with  that  of 
the  normal  splenic  dulness;  (5)  they  are  usually  pain- 
less; (6)  the  tumour  lias  a  notch  in  the  anterior  border  • 
(0  by  i)assing  one  hand  into  the  ilio-costal  space,  while" 
the  other  rests  flat  on  the  front  of  the  abdominal  wall 
It  niay  be  possible  to  tilt  up  the  tumour  against  the 
Jiand;  (8)  there  is  a  line  of  resonance  between  the 
tumour  and  the  vertebral  spines/and  the  fingers  can  be 
readily  dipped  between  the  tumour  and  the  spinal  aroove 
Excision  of  the  Spleen.— This  operation  has  been 
performed  for  (1)  wounds  or  injuries  of  the  spleen  • 
(2)  floating  spleen;  (3)  simple  hypertrophy;  and  (4) 
malarial  spleen.     It  must  not  be  performed  for  the 
enlarged  spleen  of  leucocyth;emia ;  in  sixteen  cases 
Avhere  it  was  performed  for  this  condition  every  patient 
died.    As  regards  the  incision— it  may  be  either  made 
from  the  eighth  costal  cartilage  along  tlie  left  Hnea 
semilunaris  to  the  required  extent  (Fig.  58,  2),  or  in 
the  linea  alba  with  its  centre  opposite  the  mnbibcus. 
The  details  of  the  operation  closely  resemble  those  of 
ovariotomy,  the  spleen  being  isolated  from  its  surround- 
ings, and  its  pedicle  secured  by  ligature;  as  already 
pointed  out,  the  gastro-splenic  omentum,  attached  to 
the  sides  of  the  hilus,  and  containing  the  large  vessels, 
forms  the  most  difficult  part  of  the  operation.  The 
special  clangers  of  the  operation  are—  (1)  lueniorrliaae 
froni  the  omental  vessels;  (2)  injury  to  tlio  pancreas; 

injury  to  the  dense  plexus  of  sympathetic  nerves 
in  this  region  in  relation  with  the  left  supra-renal 
capsule ;  it  is  probably  from  this  cause  that  persistent 
vomiting  sometimes  follows  the  operation. 
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THE  KIDNEYS. 
The  Kidneys  are  situated  in  the  right  and  left  lumbar 
regions,  opposite  three  and  a-half  vertebrse — from  the 
last  dorsal  vertebra  to  the  middle  of  the  third  lumbar 
vertebra ;  the  Ulus  of  the  kidney  is  opposite  the  first 
lumbar  vertebra.     They  lie  entirely  heliind  the  peri- 
toneum, embedded  in  loose  areolar  tissue,  and  are  placed 
somewhat  obliquely,  the  upper  ends  of  the  kidneys 
incHning  towards  the  vertebra'.     Relations.— Each 
kidney  rests  on  the  corresponding  crus  of  the  diaphragm, 
quadratus  lumborum,  and  psoas, — or,  rather,  on  the 
fascia  covering  these  muscles.    In  front  is  the  colon;  at 
the  n-pper  end  is  the  supra-renal  capsule  ;  the  lower  end 
i.s  a  little  above  the  crest  of  the  ilium.     The  above 
relations  are  common  to  the  two  kidneys;  but  there  are 
certain  special  relations— in  front  of  the  right  kidney 
is  the  second  part  of  the  duodenum ;  in  front  of  the  left, 
the  pancreas ;  at  the  upper  end  of  the  right  kidney  is 
the  right  lobe  of  the  liver;  at  tlie  upper  end  of  the  left, 
the  spleen.    The  right  Icidney  is  a  little  lower  than  the 
left,  probably  because  the  liver  presses  it  down  some- 
what—the left  kidney  reaches  to  the  upper  border  of 
the  eleventh  rib,  but  the  right  only  rcaches^  to  the 
middle  of  the  corresponding  rib  on  the  opposite  side. 
The  meters  arise  at  the  hilus  of  the  Icidney,  from  the 
dilated  pelvis,  and  also  pass  down  l)elnnd  the  peritoneum, 
and  at  the  upper  part  of  tlieir  course  rest  on  the  psoas 
muscle. 

Relation  of  the  Kidneys  to  the  Surface  of  the  Body. 

 Anteriorly  (Fig.  T)?). — According  to  Mr  jMohhis  llieir 

position  may  be  defined  tlnis— (1)  A  liorizontal  line 
through  the  umbilicus  is  Itclow  llie  lower  edge  of  eacli 
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kidney,  but  tlie  left  is  a  little  higher  up  than  the  right; 
(2)  a  vertical  line  carried  up  from  the  middle  of  Pou- 
part's  ligament,  parallel  with  the  middle  line  of  the 
body,  has  one-third  of  the  kidney  to  its  outer  side,  and 

two-thirds  to  its  inner  side.    Posteriorly  (Fig.  61).  

(1)  A  line  parallel  with,  and  one  inch  from  the  spinous 
processes  of  the  vertebrae,  extending  from  the  lower 
edge  of  the  eleventh  dorsal  spine  to  the  corresponding 
part  of  the  third  lumbar  vertebra.  (2)  A  line  parallel 
with  the  first,  and  of  the  same  length,  but  two  inches 
and  three  quarters  to  its  outer  side  will  mark  the  outer 
border  of  the  kidney.  By  joining  the  upper  and  lower 
ends  of  these  lines  a  little  box  is  marked  out  wliicli 
corresponds  to  the  position  of  the  kidney. 

In  carrying  the  dissection  through  this  box  the 
following  structures  are  found  covering  the  kidney: — 
(1)  Skin  with  the  cutaneous  branches  of  the  lower 
dorsal  and  lumbar  nerves,  and  cutaneous  twigs  of  the 
intercostal  and  lumbar  arteries;  (2)  deep  fascia;  (3) 
aponeurosis,  and  part  of  the  muscular  fibres  of  the 
latissimus  dorsi ;  (4)  serratus  posticus  inferior;  (A) 
posterior  layer  of  the  aponeurosis  of  tlie  transversalis; 
(G)  the  internal  oblique;  the  external  oblique  muscle  is 
also  seen,  as  well  as  the  last  rib,  and  the  lowest  external 
intercostal  muscle;  (7)  the  erector  spinaj  muscle ;  (S) 
then  the  iiiiddle  layer  of  the  apoiKuirosis  of  the  trans- 
versalis muscle.    The  quadratus  lumborum  muscle  is 
now  exposed,  and  resting  on  its  anterior  surface  are  the 
antei'i(n-  Ijranches  of  the  four  lumbar  arteries.    (9)  Tlu^ 
quadratus  and  vessels  are  now  removed,  and  after  tliat 
(10)  the  anterior  layer  of  the  aponeurosis  of  tlie  trans- 
versalis; (11)  a  quantity  of  loose  adipose  ti.ssue  is  next 
to  1)0  removed,  wlien  the  posterior  surface  of  tlie  kidney 
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is  exposed.  Crossing  the  posterior  surface  of  the  kidney 
from  above  downward  we  find  (a)  the  anterior  branches 
of  the  last  dorsal  vessels  and  nerve;  {b)  ilio-liypogastric 
nerve;  (f)  the  ilio-iuguinal  nerve;  to  the  inner  side  of 
the  kidney  is  the  psoas. 

Tumours  of  the  kidney  (1)  usually  first  show  them- 
selves a  little  above  and  external  to  the  umbilicus, 
filling  up  the  hollow  in  the  loin;  (2)  the  resonant  large 
intestine  passes  in  front  of  the  tumour;  (3)  they  do  not 
partake  of  the  respiratory  movements ;  (4)  there  is  no 
resonant  line  between  the  tumour  and  the  spine;  (5)  it 
has  no  sharp  notched  edge  like  the  spleen,  but  is  rounded 
on  every  side. 

OPERATIONS  PERFORMED  ON  THE  KIDNEY. 
Tapping  the  Kidney. —This  operation  is  performed 
for  (a)  Hydronephrosis,  {h)  pyonephrosis,  (c)  large 
is(jlatcd  cysts,  whether  serous,  bloody  or  from  hydatids, 
when  there  is  danger  of  the  cyst  wall  giving  way,  or 
the  pressure  symptoms  are  serious.  Seat  of  Puncture. 
— Over  a  fluctuating  point  if  tliere  is  one;  if  not,  then 
on  the  left  side  about  an  inch  in  front  of  the  last 
intercostal  space  (Fig.  61,  5):  on  the  right  side  midway 
between  the  last  rib  and  the  iliac  crest  about  two  inches 
and  a  half  behind  tlie  anterior  superior  iliac  spine 
(Fig.  Gl,  G).  The  puncture  is  made  in  tliis  jwsition 
on  tbe  right  side,  to  avoid  the  liver.  Risl<S  of  the 
operation. — -{a)  i'-lfusion  of  the  c-ontcnts  into  tbe  peri- 
toneal cavity;  tlic  ])critono.uni  is  usually  adiicrcnt  and 
prevents  tliis  ac(;ident;  (/')  ])uncture  of  gut;  {>■)  punc- 
ture of  some  of  the  large  alxiominal  vessels;  {d)  punc- 
ture of  the  liver;  {p)  punctnre  of  the  pleuiu  if  too  near 
the  last  rib. 


654  The  Anatomy  of  Sjcrgery. 

Nephrotomy.— By  this  is  meant  an  incisioji  into  the 
kidney  for  puriwscs  otlier  than  the  removal  of  a  cal- 
cuhis.     It  is  used  (a)  for  hydronephrosis  when  the 
cyst  refills  quickly  after  repeated  tappings.    In  cases 
of  this  nature,  Dr  DuxXcan  recommends  the  injection 
of  iodine  into  the  cyst  after  evacuation  of  its  contents 
before  resorting  to  nephrotomy;  the  only  disadvantage 
of  this  plan  is  the  severe  pain  to  which  it  gives  rise. 
{!>)  in  cases  of  hydatid  cysts  where  it  is  impossible  to 
empty  the  cyst  thoroughly;  (c)  pyonephrosis;  (d)  for 
calculus,  or  tubercular  abscess.    The  incision  resembles 
that  for  luml^ar  colotomy,  only  being  a  little  nearer  the 
median  line  and  higher  up  (Fig.  Gl,  1).    The  one  Mr 
Morris  recommends  is  slightly  oblique,  in  the  ilio-costal 
space,  beginning  over  the  outer  edge  of  the  erector  spin,T 
and  continued  forwards  for  three  inches  and  a  half. 
The  kidney  is  then  exposed,  the  cyst  opened  and  tlie 
contents  evacuated,  the  edges  stitched  to  the  sides  of 
the  incision,  and  a  drainage  tube  inserted— the  inten- 
tion being  to  make  the  wound  lieal  from  the  bottom 
ujjwards. 

Nephro-Lithotomy.— This  operation  was  first  per- 
formed by  Mr  HisNRr  ]Morris  in  the  year  1880.    It  is 
an  incision  into  the  secreting  tissue,  or  the  pelvis  of  the 
kidney,  for  the  express  purpose  of  removing  a  calculus. 
The  cases  in  M'hich  he  recommends  this  operatioTi  are, 
when  the  symptoms  of  renal  calculus  are  not  influenceil 
by  medicinal  treatment  and  interfere  with  the  comfort 
and  usefulness  of  the  iwtient's  life.     Where  there  is 
almost  constant  jjaiu  in  one  loin,  passing  along  tlic 
ureter  proljaJjly  to  the  testicle  of  tlie  same  side ;  wliere 
tlicre  are  recurring  attacks  of  I'cnal  culic  with  bloud, 
pus,  or  alliiiiueii  in  the  urine,  probably  witli  tlie  passage 
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of  gravel  per  urethraiii.  An  incision  four  inches  and 
a  half  long  is  made  parallel  with  the  last  rib,  and  three- 
quarters  of  an  inch  below  it  (Fig.  61,  1).  When  the 
kidney  is  exposed  then  feel  its  posterior  surface  with 
the  finger  for  the  presence  of  hardness  or  irregularity, 
and  if  this  fail  to  detect  a  stone  then  pass  a  fine  needle 
into  the  secreting  substance.  In  removing  a  stone  it  is 
better  to  cut  into  the  secreting  substance  as  tliere  is  less 
risk  of  urinary  fistula  than  when  the  incision  is  made  into 
the  pelvis.  A  drainage  tube  is  then  introduced  and  the 
wound  stitched  up,  dressings  applied,  and  a  pad  of 
Llenuan  peat  moss  placed  below  to  absorb  the  urine. 
The  dangers  are  hiemorrhage  from  the  divided  renal 
substance,  cellulitis,  renal  aljscess,  renal  fistula,  and 
lunibar  hernia. 

Nephrorraphy.— This  operation  consists  in  cutting 
down  upon  and  exposing  the  kidney,  and  stitching  it  to 
the  edges  of  the  wound.  It  is  employed  for  floating, 
moveable,  or  wandering  kidney,  which  is  the  seat  of 
frequent  severe  and  spasmodic  attacks  of  pain,  or  con- 
tinuous suffering.  An  incision  is  used  similar  to  that 
for  mqihrotoniy. 

Nephrectomy — Is  the  compicte  removal  of  a  kidney 
from  the  living  body.  It  is  used  for  the  removal  of  a 
diseased  kidney  in  wliicb  all  less  radical  measures  have 
failed;  in  soTne  cases  where  nephrolitlujtomy  is  not 
practicable  ;  in  ureteral  urinary  Hstula ;  in  badly 
wounded  or  ruptured  Icidney  ;  tumoiirs,  ><waU  nvtl 
iiipdiuiii,  'iizi'd,  nf  various  kinds,  and  sometimes  in  move- 
able kidney.  Tt  was  first  performed  by  Simon  of 
Heidelberg,  who  laiil  down  tlie  law  tiiafc  it  is  only  to  be 
done  when  the  patient's  life  is  in  danger  and  all  other 
mi.'ans  have  failed,     ft  niay  In;,  pei-formed  thnmgh  a 
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lumbar  incision  ;  the  advantages  of  this  form  of  incision 

are  (1)  the  peritoneum  is  not  opened;  (2)  the  wound 
drains  well.  An  incision  is  made  four  and  a  half  inches 
in  length,  slightly  oblique,  at  least  half  an  inch  below 
the  last  rib,  lest  the  pleura  be  wounded  (Kg.  61,1),  except 
that  it  is  on  a  higher  level  the  incision  resembles  that 
for  colotomy.     When  the  kicbiey  is  reached  a  second 
incision  is  made  by  dividing  the  tissues  from  within 
outwards  by  a  probe-pointed  bistoury ;  this  second  cut 
IS  vertical  and  joins  the  previous  incision  about  an  inch 
from  its  posterior  end.    By  means  of  the  second  incision 
the  pedicle  is  ligatured  more  easily ;  in  cases  where 
the  space  is  small,  some  Surgeons  advise  excision  the 
last  rib,  although  Mr  Morris  strongly  condems  this 
practice.    In  the  pedicle  the  vessels  and  the  ureter  are 
usually  ligatured  separately;  the  ligature  is  passed  by 
means  of  an  aneurism  needle.     If  the  vessels  are 
ligatured   separately  the   artery   must  be  ligatured 
before  the  vein.     The  lower  ribs  are   then  pulled 
upwards  and  the  kidney  dragged  into  the  wound, 
another  ligature  applied  to  the  pedicle  which  is  then 
divided  and  the  kidney  removed;  in  many  cases  it 
will  be  advisable  to  incise  the  capsule  and  enucleate 
tlie  kidney,  leaving  the   capsule   liehind  with  the 
pedicle  —  especially  in  cases  where  there  has  been 
much  perirenal  inflammation.     All  bleeding  vessels 
are  then  tied,  the  sutures  cut  oil'  short  and  dropped 
into  the  wound ;  a  tube,  like  that  used  in  litliotomy, 
is  then  inserted  and  the  wound  closed.     The  dangers 
of  this  operation  are — tearing  open  the  peritoneum  or 
colon,  injury  to  the  vessels  from  too  great  strain,  giving 
rise  to  hasmorrhage  later,  urasmia,  hasmorrhage  from  the 
broken  up  kidney-substance,  and  shock. 
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The  Abdominal  Incision;  this  form  is  used  in  the 
case  of  large  tumours  and  for  tlie  excision  of  wandering 
kidney.  An  inclslon  is  made  opposite  the  kidney  to 
be  removed  in  the  corresponding  linea  semi-lunarie,  its 
length  varying  with  the  size  of  the  tumour  to  be  re- 
moved. This  incision  is  the  more  fatal  of  the  two,  and 
for  this  reason  the  other  is  to  be  used  where  possible. 
Its  chief  dangers  are— septic  peritonitis,  pulmonary 
embolism,  and  pyaemia.  An  advantage  of  the  abdo- 
minal method  is  that  both  kidneys  can  be  examined, 
especially  if  the  incision  be  made  in  the  linea  alba,  so 
that  there  is  less  risk  of  removing  the  healthy  kidney 
and  leaving  the  diseased  one.  Of  course  a  median 
laparotomy  might  be  performed,  the  kidneys  examined, 
and  then  the  diseased  one  removed  by  the  lumbar 
operation. 

PAKACENTESIS  ABDOMINIS, 
A  small  incision  is  made  with  a  scalpel  in  the  middle 
line,  a  little  lielow  the  umbilicus  (about  two  inches), 
and  through  this  opening  the  trocar  is  tlirust.  It  is 
better,  however,  to  keep  up  pressure  on  the  abdon^en  as 
the  fluid  escapes,  lest  tlio  abdominal  vessels  burst  on 
account  of  'being  tlnis  suddenly  relieved  from  tlie 
pressure  of  the  fhiid.  The  instruments  required  are— 
sealpel,  trocar  or  aspirator,  split  sheet,  sponges,  needle 
and  silk  sutures,  scissors,  wool  and  collodion,  luicket, 
adhesive  plaster,  braiidy,  &c.  Pressure  is  best  kept  up 
by  means  of  a  broad  flannel  roller,  split  at  each  end  to 
within  six  inches  of  the  middle,  and  applied  in  such  a 
way  that  the  untorn  part  covei's  the  front  of  tlie 
abdomen,  while  the  ends  are  cnjssed  behind  and  given 
to  an  assistant  on  cacli  side  Id  keep  up  the  pressure  as 
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tlio  fluid  escapes.  Tho  Surgeon  must  bo  ready  to  cIorp 
tlie  canula  with  liis  fuiger  should  the  flow  threaten  to 
become  intermittent,  k^st  air  be  admitted.  Another 
precaution  is  to  make  sure  that  the  Madder  is  emptj^ 
before  the  operation.  Iir  tapping  the  abdomen  in  other 
situations,  the  course  of  the  epiga.stric  vessels  must  be 
kept  in  mind.  Tlio  possible  dangers  of  the  operation 
are  hsemorrhage,  wound  of  tlie  bladder,  Avound  of  tire 
bowel  from  not  selecting  n,  dull  area,  or  from  plunging 
the  instrument  too  deeply. 


Hernia. 


CHAPTER  XXXVI. 

THE   ABDOMEN  (Continued). 
HEENIA. 

]jy  this  term  is  meant  a  protrusion  of  a  part  of  tiic 
viscera  through  some  abnormal  opening  in  the  abdominal 
wall.  A  hernia  consists  of  a  sac  (that  is  the  prolono-a- 
tion  of  the  peritoneum  which  overlies  the  hernia)  and 
rnntenU.  Hernia  is  said  to  be  inguinal  when  it  comes 
through  the  opening  or  canal  situated  in  the  inguinal 
region  of  the  groin ;  and  femoral  when  it  comes  through 
the  opening  or  canal  situated  in  the  femoral  region  of 
the  groin. 

A  hernia  is  said  to  be  reducible  when  all  the  contents 
can  be  pushed  back  into  the  abdominal  cavity.  It  is 
called  irreducible  when  all  the  contents  cannot  be 
returned  :  it  may  be  wholly  or  partially  irreducible. 

An  obstructed  hernia  is  where  the  rnn/fn/s  of  il,p 
hf.wel  an;  checked  in  their  passage  at  the  seat  of  the 
hernia — a  local  constipation;  the  term  incarcerated 
hernia  is  sometimes  apjdied  to  the  same  condition 
occurring  in  an  irrcdurihln.  licniia.   An  inflamed  hernia 

IS  one  in  wliieli  the  peritoneal  eiivelojie  is  inllamed  a 

local  peritonitis.  A  strangulated  hernia  is  one  where 
the  venous  blooil  return  is  clicekiid  by  some  consti'irtin"- 
structure  ;  this  is  followed  by  awclliiig,  oedema  and  then 
tlie  artrrial  supply  is  rliecked  also,  ;md  unless  relieved 
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the  condition  quickly  passes  on  to  gangrene  of  the 
bowel, 

mGUINAL  HERNIA. 
This  form  is  much  more  common  in  males,  because 
in  them  the  inguinal  canal  is  larger,  while  the  crural 
ring  is  smaller,  than  in  females,  on  account  of  the  less 
expanded  iliac  crests.    The  space  concerned  in  inguinal 

Fig.  62. 
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Space  concerned  in  Inguinal  Hernia,  from 
the  inside. 

B.  Anterior  sajjerior  spine.  C.  Crest  of  piibes.  n.  Centre 
of  Poupivrt's  lipfiiment.  P.  Poiipart's  ligament.  li.  Rectu.^i 
rilxloMiinis.  1.  Internal  abdominal  riny.  2.  K.xtcrnal  abdci- 
min.al  'ring.'  c  Deep  epiga.stric.  h.  Oblitcr.ited  livpc- 
ga.stric.  C.  A.  D.  lle.sselbacb's  tri.angle.  C.  A.  K.  P.ait 
covered  by  the  'conjoined  tendon.'  IC.  A.  D.  Part  not 
covered  by  tliat  tendon. 

hernia  is  triangular,  corresponding  to  the  inguinal 
region  of  the  groin,  and  has  the  following  boundaries: 
— Below,  by  Poupart's  ligament;  infernal] ii,  by  the 
linea  alba  ;  and  ahore,  by  a  line  drawn  from  the  anterior 
superior  iliac  spine  to  the  linea  alba.  Tn  connection 
with  the  subject  of  Iteruia,  it  will  be  well  to  consider 
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tJie  structure  of  the  abdojuinal  Avail  at  this  point ;  the 
two  longitudinal  muscles  (the  rectus  and  pyraniidalis) 
may  be  left  out  of  account  for  the  time  being.  If  we 
were  to  examine  the  triangular  space,  mentioned  above, 
from  the  inside  of  the  abdomen,  we  would  find  that  it 
is  subdivided  into  two  triangular  parts  by  the  deep 
epigastric  artery — the  artery,  in  fact,  almost  bisecting 
the  triangle  in  question— an  outer  triangular  part,  and 
an  inner  triangular  part  known  as  Hesselbach's  triangle 
(Fig.  62,  C.  A.  D.).  In  dissecting  the  abdominal  wall 
in  the  region  of  the  outer  triangular  part,  we  find — (1) 
skin ;  (2)  superficial  fascia  ;  (3)  tendon  of  the  external 
oblique ;  (4)  the  internal  oblique  ;  (5)  the  transversalis 
muscle;  (6) fascia  transversalis;  (7)  extra-peritoneal  fat; 
(8)  peritoneum.  In  the  inner  triangular  space  (that  is, 
Hesselbach's  triangle)  the  structures  met  with  with  are 
similar,  except  that  the  tendons  of  the  internal  oblique 
and  transversalis  muscles  are  inseparably  united,  forming 
the  'conjoined  tendon,'  wliich  is  attached  to  the  crest 
of  the  pubes  and  the  pectineal  line,  and  which,  there- 
fore, takes  the  place  of  the  aliove  muscles  in  this  space. 
The  conjoined  tendon,  however,  does  not  entirely  cover 
ill  tlie  wliole  of  Hesselbach's  triangle;  tlie  obliterated 
liypogastric  artery  passes  across  tlie  triangle  in  question, 
iiitc:nial  to  and  ahuost  jiaralld  witli  tlic  di'i'|)  epigastric 
artery,  and  tlie  sjjace  ljetw(;eii  tlics(!  twn  stnu'turcs  is 
not  covered  by  the  conjoined  tendon.  l*'(ir  tliis  reason, 
we  shall  see  later  that  there  may  be  two  forms  of  dircd 
inijuiiial  hernia. 

The  Inguinal  Canal.  —  This  is  an  oblique  opening 
through  the  anterior  abdominal  wall,  and  is  directed 
downwards  and  inwards,  lying  jiarallel  with  and  a  little 
abovi!  the  inner  half  nf  I'oupart's  ligament.     It  com- 
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mences  at  the  internal  abdominal  ring,  and  ends  at  the 
external  ring,  and  is  about  an  inch  and  a  half  to  two 
inches  in  length.  The  external  abdominal  ring  is  oval 
or  triangular  in  shape,  directed  upwards  and  outwards  ; 
the  base  is  formed  by  the  crest  of  the  pubis,  and  the 
lateral  boundaries  are  knoAvn  as  the  pillars  of  the  ring 
(Fig.  62,  2).  The  upper  or  internal  pillar  or  column, 
consists  of  a  flattened  part  of  the  tendon  of  the  external 
oblique,  passing  downwards  to  be  fixed  to  the  front  of 
the  symphysis  pubis ;  the  lower  or  external  pillar  is 
chiefly  formed  by  the  inner  end  of  Poupart's  hga- 
ment,  and  is  thicker  and  more  rounded  than  the 
other  pillar,  and  is  attached  to  the  spine  of  the  pubes. 
At  the  upper  part  of  the  ring  there  are  some  fibres  seen 
passing  in  a  transverse  direction,  and  tlieso  arc  called 
the  inter  columnar  fibrei<.  Poupart's  ligament  is  attached 
internally  to  the  spine  of  the  pubes,  and  also  into  the 
jjectinenl  line,  forming  Gimbcrnat's  ligament,  and  is  to  l)e 
regarded  as  part  of  the  insertion  of  the  external  oblique  ; 
a  part,  however,  of  its  tendon  of  insertion,  springing 
from  the  pectineal  line  and  pubic  crest,  passes  liuhiiid 
the  internal  pillar  of  the  ring,  and  deeusFatcs  in  tlio 
linea  alba  with  the  tendon  of  the  opposite  side,  forming 
the  '  triangular  fascia.'  The  ring  transmits  the  sper- 
matic cord  in  the  male  and  the  round  ligament  in  the 
female.  The  internal  ring  is  an  opening  in  tlie  fascia 
transversalis,  and  is  situated  about  half  an  inch  above 
Poupart's  ligament,  at  a  point  midway  between  the 
sympliysis  pubis  and  the  anterior  superior  iliac  spine 
(Fig.  C)2,  1).    Boundaries  of  the  Canal. — In  front— 

(1)  the  external  oblique  (tlirougliout  its  whole  length)  ; 

(2)  the  internal  ol)lii|ue  (for  its  outer  third)  ;  (3)  tlic 
creniasler  muscle.    Behind  —  (1)  Fascia  transversalis 
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(throughout  its  whole  length) ;  (2)  the  conjoined  tendon 
(for  its  inner  third)  ;  (3)  the  triangular  fascia  ;  (4)  the 
deep  epigastric  artery.  The  floor  is  formed  by  Poupart's 
ligament,  and  the  roof  by  the  free  arched  lower  border 
of  the  transversalis  muscle. 

The  Descent  of  the  Testicles. — The  testicles  are  ori- 
ginally situated  in  the  abdominal  cavity,  beloAv  the 
kidneys  and  behind  the  peritoneum;  but  before  birth 
they  pass  down  into  the  scrotum.  Up  to  about  the 
end  of  the  sixth  month  of  foetal  life  they  are  found 
below  the  kidney,  at  tlie  p)Osterior  part  of  the  abdominal 
wall;  but  as  the  process  of  development  becomes  more 
and  more  complete,  they  gradually  descend,  so  that, 
by  the  seventh  month,  they  are  situated  behind  the 
internal  abdominal  ring.  During  the  eightli  month 
tlit-y  [lass  tliTough  the  canal,  and  by  the  end  of  the 
nintli  niontli  they  have  I'eaclied  tlie  bott(mi  of  tlie 
scrotum.  The  means  by  wliich  this  descent  is  cH'ected 
is  rather  obscure,  and  was  formerly  believed  to  be  due 
to  tlie  contraction  of  certain  muscular  bands — the 
'  gubemacnlum  testis  ' — which  piloted  tlie  testicles  into 
ilicir  prn])cr  haven,  but  is  now  commonly  believed  to 
Ijc  the  result  of  a  general  process  of  development.  A. 
process  of  peritoneum — tlie  ])rore,^sus  vaginalis — passes 
down  into  the  scrotum,  and  precedes  the  te.sticle  by 
some  time  in  its  dcsscent;  and  as  the  testicle  originally 
h'es  l»ehind  the  peritoneum,  and  still  retains  this 
position  in  its  descent,  Ixith  layers  of  this  pouch  of  peri- 
toneum necessarily  lie  in  front  ol'  the  testicle.  But,  as 
the  testicle  passes  down  it  i'(!C(_'ivc!S  certain  coverings 
from  the  layers  of  muscle  and  fascia  forming  tlie  an- 
terior abdominal  wall:  thus  it  receives  (1)  the  i)i/cr- 
ruhiinnar  ov  crtemal  i^peiiiialir  fa.^ria-  from  the  e.xtei'iial 
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oblique,  as  it  passes  between  the  pillars  of  the  ring;  (2) 
the  cremasteric  muscle  or  fascia,  continuous  with  the  in- 
ternal oblique;  (3)  the  infimdihiliform  or  funnel-shaped 
fascia,  from  the  fascia  transversalis  (also  called  the  in- 
ternal spermatic  fascia).  The  transversalis  muscle  gives 
no  covering  to  it,  as  the  free  arched  border  of  the  muscle 
is  too  high,  the  testicle  passing  through  below  it.  All 
these  coverings  are  continued  over  the  testicle  as  it  lies 
in  the  scrotum.  The  pouch  of  peritonerun  preceding 
the  testicle  at  iirst  communicates  with  the  peritoneal 


Fig.  63. 
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Normal  Condition  of  the  Processus  Vaginalis 
IN  THE  Adult. 

1.    reritoneal  cavity.      2.    Obliteratccl  vagimil  ]ii-ocess. 
3.  Cavity  of  tunica  vaginalis.    4.  Testicle. 

cavity;  but  a  little  time  before  birth  its  narrow  lU'ck 
Ijecomes  closed,  wliile  tlie  unobliterated  lower  end  forms 
the  tunica  vaginalis,  which  is  in  this  ■way  entirely  shut 
oil'  from  the  abdominal  cavity  (Fig.  G3).  "We  liave 
described  the  descent  of  the  testicle  at  this  pLiint, 
because  one  form  of  inguinal  hernia  takes  exactly  the 
sauie  course,  and  receives  similar  coverings. 

DIRKCT  AND  OBLKJUE  INGUINAL  HERNIA. 

The  Oblique. — Tliis  form  is  named  oblique  from  tlio 
direction  it  takes — passing  through  the  oblique  inguinid 
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canal ;  it  is  also  called  e.rternal  from  its  relation  to  tlie 
deep  epigastric  artery,  which  lies  to  its  inner  side. 
It  takes  the  same  course  as  the  testicle  did — that  is, 
it  enters  at  the  internal  abdominal  ring,  passes  through 
the  whole  length  of  the  canal,  and  escapes  by  the 
external  ring  into  the  scrotum ;  it  jjasses  through  that 
part  of  the  triangular  space  concerned  in  inguinal 
hernia  that  lies  to  the  outer  side  of  the  epigastric 
artery,  and  whose  structure  has  already  been  described 
(Fig.  62).  The  hernia  usually  passes  down  in  front  of 
tlie  cord,  between  the  cord  and  its  coverings ;  its  neck 
lies  above  Poupart's  ligament  and  internal  to  the  spine 
of  the  pubes.  The  coverinys  of  this  form  of  hernia  arc 
— (1)  Skin;  (2)  superficial  fascia;  (3)  intercolumnar 
fascia ;  (-1)  cremasteric  fascia  or  muscle ;  (5)  the 
infundibuliform  fascia ;  (6)  subperitoneal  fat ;  (7)  the 
peritoneal  sac.  The  '  fascia  propria  '  of  the  hernia  is 
the  united  suljperitoncal  fat  and  the  fascia  transver- 
salis.  The  sac,  as  here  seen  from  tlie  outside,  may  be 
recognised  by  its  ruurili  and  bluish  appearance. 

Direct  Hernia. — It  is  called  direct  from  tlie  direction 
it  takes;  it  is  also  called  internal,  from  its  relation  to 
tlie  deep  epigastric  artery,  wliich  lies  to  its  outer  side. 
This  form  docs  not  pass  tlirough  tlie  whole  length  of 
the  inguinal  canal,  but  escapes  fnuii  the  abdomen 
tlirough  tliat  [lart  of  the  triangular  space  concerned  in 
inguinal  hernia,  known  as  llesselbach's  triangle  (tlie 
boundaries  of  which,  and  a  description  of  tlie  structures 
forming  the  abdominal  wall  at  that  point,  have  already 
been  described,  Fig.  62),  enters  the  inguinal  canal, 
pushing  the  conjoined  tcmdoii  before  it  (unless,  as  is 
sometimes  tlie  case,  the  conjoined  tendon  is  small,  and 
does  not  fill  ii])        the  triangle;  in  ([luistion),  ])asses 
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through  the  lower  part  of  the  canal,  and  escaijes  by  the 
external  abdominal  ring.   The  coverings  in  this  form  of 
hernia  are  almost  the  same  as  in  the  oblique  form ;  the 
only  difference  being  that,  instead  of  reading  '  cremas- 
teric fascia  or  muscle,'  as  in  the  oblique  variety,  read 
'conjoined  tendon.'    This  tendon,  as  we  have  said,  is 
the  tendon  of  the  conjoined  internal  oblique  and  the 
transversalis  muscles ;  but,  as  the  transversalis  gives  no 
covering  to  any  form  of  inguinal  hernia,  it  may  simply 
be  read  in  place  of  the  cremasteric  muscle,  which  is 
continuous  with  the  internal  oblique  :  in  other  respects 
the  coverings  of  the  two  forms  are  exactly  tlie  same. 
But  as  already  indicated  there  are  two  forms  of  direct  i 
hernia.     The  obliterated  hypogastric  artery  passes 
across  Tlcsselbach'.s  triangle  dividing  it  into  two  parts 
(Fig.  G2,  //.).    (ff)  III  the  most  common  form  of  direct 
hernia  the  gut  leaves  the  abdomen  infernal  to  tlic 
obliterated  hypogastric  artery,  and  tliereforc  passes 
tlirough  the  conjoined  tendon.    (/>)  In  the  second  tlie 
hernia  passes  between  the  obliterated  hypogastric  artery 
and  the  deep  epigastric  (Fig.  62)— altogether  external 
to  the  former  structure,  and  therefore  has  nu  covering 
from  the  conjoined  tendon,  the  coverings  in  this  case 
being  practically  the  same  as  in  tlie  ordinary  oblique 
form.     On  the  inner  surface  of  the  abdominal  wall  in 
this  situation  certain  ridges  are  found— in  the  middle 
line  is  the  waclim,  and  then  on  each  side  of  this  we 
find  ridges  formed  by  tlie  obliterated  hypogastric  and  I 
the  deep  epigastric  artery.     P>y  means  of  these  ridges 
little  peritoneal  fossa^  are  formed — one  external  to  the 
deep  (ipigastric  artery,  another  between  that  vessel  and 
the  obliterated  hypogastric,  and  a  tliird  internal  to  tliis 
lait-er  structure.    Tliese  fossa'  indicate  a  hical  ireaJniiV'" 
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in  the  abdominal  wall,  and  this,  combined  with  some 
exciting  cause,  explains  the  frequency  of  hernia  in  these 
situations.  AVere  the  walls  of  the  abdominal  cavity 
equally  strong  in  all  .situations  there  could  be  no 
reason  wliy  it  should  occur  in  one  situation  more  than 
in  another.  In  practice,  it  is  extremely  difficult,  and 
often  impossible,  to  distinguish  between  the  oblique 
and  the  direct  forms  ;  because  in  the  oblique  form  the 
internal  abdominal  ring  is  apt  to  be  drawn  towards  the 
middle  line,  more  especially  if  the  hernia  be  of  long 
standing.  The  diagnosis  would  not  be  important  were 
it  not  from  the  difl'ercnt  relations  of  the  two  forms  to 
the  deep  epigastric  artery — the  oblique  being  external 
and  the  direct  internal  to  that  vessel ;  and  tliis  might 
have  an  influence  in  determining  tlic  direction  of  the 
incisifjn  in  tlie  operation  for  strangulated  hernia,  it 
being  necessary  to  cut  from  the  arteiy — or,  at  least, 
not  to  cut  towards  it.  Ihit,  from  the  <lilficulty  in 
diagnosis  al)0ve  indicated,  tlie  best  rule  is,  in  Cfci'n 
case,  to  cut  upwards  and  slightly  inwards  pai'allel  to 
the  <l(!i;p  epigastric  artery  ;  and  hy  tliis  mc;i,us  tlie 
arteiy  escapes  injury.  'I'he  vessel  in  tlie  normal 
condition,  as  avc  liave  already  stated,  almost  bisects  tlie 
triangular  space  concerned  in  inguinal  hernia — passing 
from  near  tlie  middle  of  the  Irnse  (ron])art's  ligauient) 
to  its  apex,  wbicli  is  formed  by  tlic  niecliug  of  tlic 
horizontal  line  with  the  linea  alha  (l"'ig.  ^li).  Tlie 
seat  of  strangulation  may  either  be— (1)  In  the  neck 
of  the  sac  lieconiing  I liickciied  ;ind  constricted  by 
plastic  deposit,  and  its  sulisef|uent  organisation  and 
contraction  ;  this  is  the  most  common  cause;  (2)  by 
the  intercolumnar  fa.scia  ;  or  (3)  Ijy  the  trans- 
versalis  fascia;  (I)   ravelling  o|'  the  contents  among 
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cauh  other,  ejj.,  a  kink  of  Lowel  through  a  liolu  in  the 
omentum. 

STRANGULATION. 

Operation  for  Strangulated  Inguinal  Hernia.  — 

Tlie  object  of  this  operation,  as  in  all  cases  of  a  similar 
nature,  are- — (1)  To  divide  the  constricting  structure, 
and  (2)  to  perform  the  radical  cure  at  the  same  time — 
tie  the  neck  of  the  sac,  and  mat  the  rest  of  it  together 
by  several  catgut  sutures,  or  else  cut  it  off  altogether, 
and  then  bring  the  walls  of  the  canal  together  either 
by  wire  or  catgut  sutures,  or  both,  leaving  enough 
room  below  the  lowest  suture  for  the  passage  of  the 
spermatic  cord.  There  are  two  forms  of  operation — 
(a)  The  extra-peritoneal,  where  the  sac  of  the  hernia 
is  not  opened,  the  constricting  cause  being  divided 
outside  the  iieck,  and  the  bowel  afterwards  reduced  ; 
this  form,  as  a  rule,  is  to  be  avoided,  for  the  usual  con- 
stricting cause  is  the  thickened  and  contracted  neck  of 
tlie  sac  itself,  and  besides  the  contents  might  be 
ravelled  amongst  eaclr  other,  or  the  bowel  ean2;renous. 
{h)  Tlie  peritoneal  method  where  the  sac  is  opened  ; 
this  is  the  best  method,  and  no  bad  results  are  likely 
to  follow  the  opening  of  the  sac  with  the  present  i] im- 
proved methods  of  operating  and  treating  wounds,  and, 
further,  the  true  condition  of  the  hernia  can  be  thus 
readily  t^eeii,  and  tlie  contenis  examined.  In  tlie 
former  method  a  feeling  of  douljt  and  insecurity  must 
always  exist  as  to  the  condition  of  the  hernia. 

Instruments.- — Sharp  scalpel,  a  probe  pointed  bis- 
toury, dissecting  forceps,  directors  straight  and  curved, 
Spencc's  hernia  director,  a  Iiernia  knife,  catch  forceps 
retractors,  scissors,  ligatures  and  needles,  silver  wire 
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razor,  sponges,  chloroform,  a  half  grain  morphia  suppo- 
sitory, antiseptic  dressings,  &c.  The  patient's  bladder 
is  to  be  emptied,  the  parts  shaved  and  soaked  with 
some  antiseptic  solution.  He  is  laid  on  his  back,  with 
his  shoulders  somewhat  raised,  and  the  knee  of  the 
affected  side  slightly  bent  over  a  pillow ;  no  more 
of  his  body  should  be  uncovered  than  is  absolutely 
necessary.  The  spray  being  turned  on,  an  incision 
of  sufficient  length  is  made  over  the  neck  of  the  sac 
obliquely  downwards  and  inwards,  the  centre  of  the 
incision  corresponding  to  the  external  abdominal  ring. 
To  make  the  incision,  the  skin  is  pinched  up  at  each 
side  of  the  proposed  site  between  the  fingers  and 
thumbs  of  an  assistant,  or  the  Surgeon  may  take  one 
side,  the  assistant  the  other ;  the  Surgeon  then  trans- 
fixes this  fold,  the  back  of  the  knife  being  towards  the 
hernia,  the  knife  being  then  made  to  cut  its  way  out. 
When  the  parts  recover  their  normal  position  a  linear 
incision  is  left.  The  dissection  is  then  carried  carefully 
down  through  the  various  layers  of  tissue,  all  lilecding 
vessels  being  at  once  tied  or  twisted.  As  the  Surgeon 
approaches  the  sac,  and  in  all  cases  of  doubt,  the 
different  layers  must  be  opened  in  the  same  way  as  the 
slieath  of  an  artery  is  opened  ;  Sponfc's  hei'iiia  dirertor 
is  then  slipped  in,  and  the  layer  slit  opened  by  a  probe 
pointed  bistoury.  The  sac  is  knoAvn  l)y  its  rounded 
tense  appearance,  filamentous  character,  and  by  the 
arborescent  arrangement  of  vessels  on  its  surface,  it  is 
bluish  in  appearance,  and  it  may  be  possible  to  see  fluid 
and  the  intestines  through  it.  In  all  cases  of  doubt, 
open  a.s  if  it  ir.eni  the  sac.  Tlie  gut  wall  is  smooth  and 
polished,  probably  congested,  but  has  no  arboniscent 
vascular    iiotwork  ;   but    should  tlie  sac    be  upennd 


(570 


TJie  Anatomy  of  Svrgery. 


inadvertontly  Jluiel  will  escaiie,  and  the  doughy  granular 
omentum  protrude. 

The  sac  in  all  small  hernia  should  be  opened  at  its 
loioer  part,  because  in  this  position  there  is  usually 
some  fluid  which  protects  the  bowel  from  injury  j  in 
large  hernise  the  neck  of  the  sac  must  be  opened.  If 
the  sac  is  not  very  tense  take  it  between  the  finger  and 
thumb  and  displace  the  contents,  and  then  pinch  a 
small  part  up  by  the  forceps,  and  divide  it  with  the 
edge  of  the  scalpel  held  horizontally  ;  a  director  is  then 
introduced,  and  the  opening  enlarged  by  a  probe-pointed 
bistoury,  and  then  each  side  of  the  opened  sac  seized  by 
a  pair  of  catch  forceps.    If  the  fluid  is  clear  and  trans- 
parent, or  slightly  yello^\dsh,  like  serum,  and  has  no  bad 
odour,  the  prognosis  is  good,  as  it  indicates  that  the  in- 
flammation has  not  been  of  very  long  standing  or  severe; 
the  gut  wiU  probably  be  found  deep  red  and  glistening. 
.Some  hours  later  the  fluid  is  dark  brown  in  colour,  the 
gut  purple  but  still  glistening.     Still  later  the  fluid 
resembles  a  strong  infusion  of  colfee,  the  gut  is  purple  or 
black,  and  the  glisten  lost ;  it  has  a  sodden  appearance 
like  wet  parchment,  or  is  ash-grey  in  colour.  When 
the  fluid  has  a  very  bad  odour  it  probably  indicates 
gangrene,  and  the  prognosis  is  bad ;  should  bubbles  of 
gas  escape  it  indicates  perforation  or  putrefaction.  In 
dividing  the  constriction  the  finger  is  the  best  director  ; 
it  is  passed  up  into  the  sac  (the  left  index  finger)  and 
tlie  nail  slipped  under  the  tiglit  edge  of  the  constricting 
band  ;  tlie  hernia  knife  is  then  passed  along  its  palmar 
surface,  lying  flat  upon  it,  till  it  is  passed  through  tlie 
consti'iction,  and  has  tlie  cutting  edge  opjjosito  tliat 
point.    Tlie  l)lad('  is  tlien  turned  for  about  a  quarter  of 
a  (.'ircle,  witli  its  (ulge  pointing  in  tlio  ]U'oper  direction. 
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aiicl  tli(>  sluu'p  edge  of  tl\e  constriction  is  in  tliis  way 
notched,  and  the  finger  is  tlien  passed  into  the  abdomen 
to  feel  that  all  is  clear.  The  contents  ninst  noAV  he 
examined.  The  gnt  is  piUled  down  a  little  way,  and 
the  part  where  the  compression  was  applied  carefully 
examined ;  it  may  either  be  at  once  returned  or  left  in 
the  wound.  The  r.olnnr  is  of  little  consequence  pro- 
vided the  natural  gloss  of  the  gut  is  not  lost,  and  as 
long  as  this  glisten  remains  the  gut  may  be  put  back 
into  the  abdomen  ;  if  in  doubt  relieve  the  constriction 
and  let  the  gut  lie  in  the  wound.  If  it  has  an  ashy- 
grey  softened  look,  and  the  glistening  appearance  gone, 
then  it  must  not  be  put  back,  but  must  be  left  in  the 
wound.  Recent  adhesions  may  be  torn  through,  old 
ones  ligatured,  if  necessary,  and  cut.  The  omentum 
may  either  be  returned,  or  left  in  the  sac  to  plug  up 
the  orifice,  or  ligatured,  and  a  part  cut  oif,  according  to 
its  condition  and  size.  The  neck  of  the  sac  is  then  to 
lie  tied,  and  the  walls  of  the  caiial  drawn  together  by 
silver  wire  or  catgut  sutures.  The  wound  is  then 
closed,  and  a  catgiit  drain  or  small  tube  introduced  at 
its  lower  angle,  and  a  good  broad  antiseptic  dressing 
applied,  with  plenty  of  wool,  and  the  whole  steadied  liy 
a  domet  spica.  Tlie  patient  is  then  put  to  bed  and 
kept  warm,  and  a  dose  of  opium  administered  citlier  by 
the  moutli  or  liypodermically.  lie  must  not  be  purged, 
but  the  bowels  left  to  act  of  tiiemsclves,  oi'  at  tlie  most 
a  castor  oil  and  gruel  enema  given. 

Accidents  of  the  operation  are,  wound  of  the  gut,  or 
wnuml  of  some  of  the  vessels  near  tlie  openings.  The 
operation  is  sometimes  followed  by  ])eritonitis. 

Reduction  en  masse  or  bloc.    I'y  this  is  meant 

the   return    of   llie   sae   and    its   contents   into  tlie 
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abdomen,  still  in  a  state  of  strangulation,  or,  in  any 
case,  the  external  protrusion  made  to  disappear  some- 
where, whether  into  the  abdomen  or  not.  It  may  be 
pushed  into  the  extra-peritoneal  tissue  or  between  the 
fascia  transversalis  and  the  muscles.  But  it  probably 
also  includes  other  conditions,  as  cases  where  the 
bowel  bursts  through  a  hole  in  the  neck  of  the  sac, 
but  the  hernia  is  still  strangulated  by  the  mouth  of 
the  sac. 

Reduction  en  bissac. — In  some  cases  an  intia- 
parietal  sac  exists  as  a  diverticulum  from  the  ordinary 
sac,  and  the  hernia  is  displaced  into  it  instead  of  into 
the  abdomen. 

After  the  gut  is  apparently  reduced,  the  Symptoms 
of  Strangulation  may  still  persist.  Causes— (1)  It 
may  have  been  reduced  en  masse.  (2)  A  strangulation 
may  have  existed  within  the  sac  while  taxis  only  over- 
came the  external  strangulating  cause,  e.g.,  a  kink  of 
bowel  through  a  hole  in  the  omentum.  (3)  Tlie  nipped 
segment  of  gut  remains  in  a  state  of  paralysis  from 
acute  inflammation.  (4)  Reduction  en  bissac,  or  the 
sac  may  have  been  hour-glass  shaped,  one  part  in  and 
the  other  outside  the  abdomen,  and  the  gut  is  simply 
displaced  from  the  one  to  the  other.  (T))  A  second 
strangulated  hernia  may  exist  at  some  otlier  aper- 
ture. (6)  The  gut  may  have  ruptui-ed  ;  and  (7)  acute 
peritonitis  may  have  been  set  up.  Two  courses  are 
open  for  the  8urgeon — either  to  cut  down  upon  tlie 
canal,  and  see  what  lias  gone  wrong,  or  else  perform 
laparotomy,  having  made  sure  of  the  absence  of  a 
second  hernia  and  peritonitis. 

Taxis  in  Inguinal  Hernia. — In  the  operation  of 
taxis  (tliat  is,  reducing  tlie  lieniin  by  manipulation) 
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the  parts  should  be  relaxed  as  much  as  possible ;  and 
for  this  purpose  the  shoulders  should  be  raised  and 
the  lower  extremities  flexed  at  the  hip  and  knee  and 
adducted.  The  neck  of  the  hernia  should  be  steadied 
with  one  hand,  while  pressure  is  made  in  the  direction 
of  the  canal  with  the  other.  A  warm  bath  and 
chloroform  will  assist  the  operation  considerablj^,  but 
it  must  not  be  carried  out  too  vigorously  or  for  too 
long  a  period,  if  the  constriction  does  not  yield.  In 
children,  liowever,  it  is  important  to  remember  that 
tlie  canal  is  not  oblique. 

KADICAL  CURE  OF  HERNIA 
1.  A  Truss. — Professor  Ciiienr  strongly  insists 
that  a  properly-fitting  and  properly-worn  truss  ought 
to  be  a  Tii.dii'al  cure,  instead  of  a  imlliative  measure,  as 
it  is  usually  called.  If  the  bowel  is  prevented  from 
passing  down,  by  pressure  of  sufficient  amount  and  at 
the  same  time  properly  directed,  nature  will  do  tlie  rest. 
The  canal  lias  a  natural  tendency  to  contract  and  close, 
and  it  is  only  the  occasional  passage  of  the  gut  that 
prevents  it.  A  properly  applied  and  properly  fitting 
truss  conslauth/  vfOYW,  most  nearly  approaclies  nature's 
method  of  c\u-e.  The  j)ressure  must  be  ajiplied  directly 
to  the  neck  of  the  sac  and  the  internal  abdominal  ring, 
and  must  bo  just  of  suHicient  amount  to  keep  up  the 
hernia  ;  if  it  is  too  powerful  it  will  induce  atrophy  of 
the  walls  of  the  eauiil.  All  that  is  wanted  is  t^o  allow 
the  neck  of  the  sac  tn  close.  The  pressure  must  not 
lie  nipiile-shaped,  but  Jlal,  so  as  io  k('e|)  the  walls  in 
contact  throughout  their  whole  extent.  The  jiad  mu.st 
be  as  large  as  possilile,  pi'ovided  it  does  not  press  upon 
the  si)ine  of  the  pubes,  for  then  the  hernia  wouhl  sli]i 
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out  beneatk  it,  uor  imist  it  interfere  with  tlie  flexion 
of  the  hip  joint.  It  shouki  be  light,  firm,  and  elastic, 
and  well-titted  ;  readij-made  trusses  are  an  unmixed 
evil.  It  must  be  worn  night  and  day  (or,  at  night,  a 
properly-applied  elastic  spica,  with  cotton  wool  below 
it,  may  be  used  if  the  truss  is  uncomfortable,  but  the 
truss  must  be  put  on  before  the  patient  gets  out  of 
bed  in  the  morning)  ;  a  special  gum-elastic  truss  must 
be  worn  when  taking  a  bath.  In  almost  every  case, 
and  certainly  always  in  children,  a  double-headed 
truss  should  be  used.  Femoral  hernia  is  the  worst 
to  manage,  as  it  is  very  difficult,  or  almost  impossible, 
to  press  on  the  neck  of  the  sac ;  in  these  cases  an 
'  opposite-sided '  truss  (Salmon  ct  Ody),  or  Spence's 
triangular-shaped  pad,  must  be  used. 

Measurements  and  Directions  to  be  sent  to  Instru- 
ment Maker  in  regard  to  a  Truss. — It  is  better  always 
to  send  the  patient,  if  possible,  both  to  be  measured 
and  to  get  it  '  fitted  on  '  afterwards.  The  great  diffi- 
culty is  to  find  intelligent  instrument-makers,  who  are 
able,  or  willing,  to  comprehend  the  idea,  or  principles 
involved,  in,  making  and  fitting  a  truss,  and  who  are 
at  the  same  time  willing  to  follow  the  Surgeon's  direc- 
tions. 

Measure  (1)  the  circumference  of  the  body  mid- 
way between  the  great  trochanter  and  the  anterior 
superior  iliac  .spine  ;  (2)  the  distance  between  the 
antei'ior  superior  spiuo  and  the  hernial  aperture.  It 
would  probably  be  betttjr  to  take  a,  rigid  cast  of  the 
two  sides  of  the  pelvis  by  means  of  a  strip  of  lead,  and 
tlien  uiarlv  tliis  on  ])aper,  and  send  it  too,  as  wrll  as 
t'.ie  othei- measurements.  Also  send  (.1)  the  size  and 
sliajie  of  pad  ;  (4)  tlie  dii-eclion  of  tlie  ]u-cs.sure  ;  and 


Radical  Cure  of  Hernia. 


(5)  the  kind  of  the  licrai;i  aucl  the  side  on  whidi  it 
occurs. 

To  Test  the  Truss. — The  patient  slioukl  sit  on  the 
edge  of  a  chair,  with  his  legs  widelj'  apart,  his  body 
bent  forwards,  and  then  cougli  forcibly. 

(2)  Wuftzer's. — This  consists  in  the  agglutination 
of  the  neck  of  the  hernial  sac  by  exciting  inflammation 
in  it,  and  closure  of  the  canal  by  the  invagination  of 
the  scrotum,  which  is  fastened  into  the  inguinal  canal 
by  a  plug  of  wood ;  along  the  interior  of  the  plug 
(w^hich  is  hollow)  a  flexible  steel  gilt  needle  is  pushed, 
and  is  made  to  traverse  the  invaginated  scrotum, 
hernial  sac  (the  contents  of  the  sac  being  previously 
reduced),  and  the  anterior  abdominal  wali,  through 
which  it  protrudes.  A  concave  wooden  case  is  then 
])assed  over  the  projecting  point  of  the  needle,  and 
screwed  tight,  so  as  to  compress  the  enclosed  tissues  ; 
inrtanmiation  is  thus  excited,  and  tlie  scrotal  plug  may 
remain  hi  situ  for  a  time.  0/jwfions. — (1)  It  is  apt 
to  set  up  dangerous  peritonitis  ;  (2)  Frequent  failure 
in  complete  occlusion  of  the  canal,  the  plug  almost 
always  descending  after  any  exertion.  J<'or  tiiese 
reasons  the  operation  is  now  generally  abandoned. 

(•3)  Wood's  Operation  consists  in  dm  wing  together 
the  tendinous  structures  forming  the  boundaries  of 
tli(!  canal  by  subcutaneous  C?)  wire  suture,  with  or 
witliout  the  invaginaf-ion  of  a  ]iiece  of  tlio  scrotal 
fascia,  detaclied  stilicutancously  iVoni  the  skin,  to 
protect  the  sac,  and  lield  there  by  the  wire  sviturc 
till  adhesion  occurs.  Tlie  hTt  forefinger  is  passed 
beneath  tlie  margin  of  the  conjointid  tendon  and 
tr'iangular  fascia  (these  two  being  in  the  posterioi' 
wall  of  the  canal),  and  a  needle  is  thrust  through, 
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armed  with  a  wire  .suture,  and  afterwards  throiicrh 
two  points  of  the  anterior  wall  of  the  canal— the 
internal  and  external  pillars  of  the  ring — and  these 
four  points  are  then  drawn  together,  thus  occluding 
the  canal. 

(4)  Spanton's  Method.— He  closes  the  canal  by 
screwing  in,  from  above  downwards,  an  instrumeut 
closely  resembling  an  ordinary  corkscrew.  It  is  left 
in  from  seven  to  ten  days. 

(.5)  At  the  jsresent  time,  however,  the  02:)erations 
for  the  radical  cure  usually  include  ligature  of  the 
neck  of  the  sac.  The  sac  may  then  be  cut  ofl',  and 
the  ligatured  opening  allowed  to  slip  back  into  the 
abdomen  ;  the  walls  of  the  canal  and  the  external 
ring  are  then  drawn  together  by  silver  wire,  silk,  or 
catgut  sutures.  The  above  should  always  form  part 
of  any  ojjeration  for  the  relief  of  strangulated  or  irre- 
ducible hernia. 

OTHER  VARIETIES  OF  INGUINAL  HERNIA. 

(1)  Congenital,  or  hernia  in  the  sac  of  the  tunica 
vaginalis.  The  hernia  in  this  case  lies  inside  the  tunica 
vaginalis,  and  therefore  in  contact  with  the  testicle ; 
it  is  always  oblique,  and  takes  the  same  course  as  the 
testicle.  The  possibility  of  its  occurrence  is  due  to 
the  fact  that  the  process  of  peritoneum  (processus 
vaginalis)  which  passes  down  before  the  testicle 
into  the  scrotum,  has  not  become  obliterated  a.s  in 
the  normal  condition,  liut  remains  open  (I'^ig.  G  l)  and 
thus  serves  as  a  medium  of  communication  between 
the  general  cavity  of  the  peritoneum  and  the  tunica 
vaginalis,  through  w  hich  the  congenital  hernia  descends. 
(•-')  Encysted,  oi'  Infantile  Hernia. — The  hernia  in 
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tliis  case  passes  down  behind  the  tunica  vaginalis, 
and  is  due  to  tlie  fact  that  the  jvocessus  raginalin 
is  only  obliterated  at  the  internal  abdominal  ring 


Condition  of  the  Processus  Vaginalis  in 
Congenital  Hernia. 

1.  AbJoiiiirial  cavity.    '1.  I'roeessiis  vaginalis.    3.  'i'csticlc. 

(Fig.  65),  and  the  gut  passes  down  behind  the  large 
tunica  vaginalis,  or  invaginates  it.  .Should  strangula- 
tion occur  in  this  form,  in  the  operation  for  its  relief, 

Fig.  65. 


Condition  or  the  Processus  Vaginalis  in 
Infantile  Hernia. 

1.  F'uritoncal  cavity,    li.  Uiioblitcrated  ]iart  ol  tlio  vufiiiial 
jjrocc's.s,    ;j.  Testicle. 

the  Surgeon  will  have  to  pass  thi'ough  holJi,  layers  of 
flic  tunica  vaijiiKtl.iti  bef'uro  he.  reaches  the  neck  of  the 
sue,  and  the  layer  foniiing  llie  :iiilci'i(ir  wall  of  tlie 
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sac  before  he  reaches  the  hernia,  or  three  layers  in 
all.  (3)  Hernia  into  tlie  funicular  process. — In  this 
case  the  processios  vaginaHs  is  only  obliterated  close  to 
the  testicle,  leaving  the  whole  np  part  open  (Fig.  66), 
into  wliich  the  gut  descends. 

In  the  female  there  is  a  proce.ss  of  peritoneum  that 
passes  down  along  the  round  ligament,  corre.sponding 
to  the  processus  vaginalis  of  the  male,  and  is  knowii  as 
the  Canal  of  Nuck  ;  from  the  presence  of  this  structure, 
the  female  is  occasionally  the  subject  of  acquired  or 
congenital  inguinal  hernia. 

Fig.  66. 


Condition  of  the  Processus  Vaginalis  in 
Funicular  Hernia. 

1.  AbJouiiiKil  caviLy.    L'.  Uiiobliteratod  ipui  t  of  tlic 
proces.s.    3.  Cavity  uf  tlic  tunica  v:ij,'iiialis.     I.  Testicle." 

The  contents  of  the  hernial  sac  \  ai'y.  If  it  consist 
of  the  intestine  alone,  it  isi  called  an  Enterocele.  It  is 
usually  some  part  of  the  small  intestine,  most  fre- 
quently the  ileum,  sometimes  the  caput  caecum  of  the 
large.  Hernia  of  the  omentum  is  called  IJj>!p/oce/'\ 
Hernia  of  both  intestine  and  omentum  together,  is 
called  an  Enlcro-cpiplocclc. 

FEMOEAL  ITEKKIA. 
It  will  lie  M-cll  al   lliis  point  to  say  n  word  or  (wo 
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about  the  anterior  part  of  the  fascia  lata  of  the  thigh 
and  the  saplienous  opening.    The  fascia  consists  of  (1) 
An  ilmc  pai-t  lying  external  to  the  saphenous  opening  ; 
and,  (2)  A  imhic  part  lying  internal  to  the  same 
opening.    The  Iliac  part  is  attached  to  the  crest  of 
the  iliuni,  anterior  superior  spine,  Poupart's  ligament, 
and  the  pectineal  line,  and  becomes  continuous  below 
with  the  pubic  part.     From  the  pectineal  line  and 
spine  of  pubes  it  is  reflected  down,  forming  the  superior 
cornu  and  the  falciform  process  of  the  saphenous  open- 
ing.   The  pnhlii  part  is  attached  above  to  the  pectineal 
line,  internally  to  the  margin  of  the  pubic  arch  ;  it 
passes  beneatli  the  sheath  of  the  femoral  vessels  bind- 
ing down  the  psoas  and  iliacus  muscles,  and  is  then 
lost  on  the  capsule  of  the  hip  joint.    At  the  lower  part 
it  becomes  continuous  with  the  iliac  part,  and  at  the 
point  whore  the  two  meet  they  form  the  inferior  cornu 
of  the  saphenous  opening.    The  iliac  part  thus  passes 
in  frovt.  of  the  femoral  vessels,  while  the  pubic  part 
passes  behind  them,  and  between  the  two  is  the 
!^nphenons  o/ieidn.;/.    This  is  an  oval  opening  at  the 
upper  and  inner  [lart  of  the  thigh,  just  below  the 
inner  end  of  Poupart's  ligament,  and  is  produced  l)y 
the  above  splitting  and  folding  of  the  fascia  lata  of 
the  thigh.    It  is  directe<l  obliquely  downwards,  for- 
wards, and  inwards;  its  lengtli  is  an  incli  and  a-half, 
and  its  width  about  half  an  iiicli.     I  ts  lower  margin 
is  well  deliiK'd,  and  is  called  the  iv/rriur  conin  :  its 
ujiper   margin,  the  sii./i''riiif  cunui,  :   its  outer  edge, 
the  falcirorm  proo(!ss  of  Bui'ns  ;  its  inner  edge,  how 
ever,  is  ill  (bdined,  and  lies,  :is  we  have  seem,  on  a 
plane  posterior  to  tl:e  outer  edge,  passing  behind  the 
femoral  vessels.     'I'liere  is  a,  strong  liand  oi"'  fibres 
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passing  between  the  superior  cornu  of  the  falciforiu 
border  of  the  saphenous   opening  and  Gimbernat's 
ligament ;    this    band    is    known    as    the  femoral 
ligament  of  Hey.    This  so-called  opening,  however,  in 
the  recent  state,  is  covered  by  the  crihriforin  or  sieve- 
like fascia — this  fascia  being  perforated  by  a  large 
number  of  lymphatic  vessels,  hence  the  name.    If  the 
fascia  lata  and  the  cribriform  fascia  be  reflected,  the 
Jemoral  sheath  is  exposed  (Fig.  52,  .3);  the  anterior 
part  of  this  sheath  is  a  continuation  of  the  fascia 
transversalis  lining  the  abdominal  wall,  and  passing 
down  beneath  Poupart's  ligament ;  the  posterior  part 
of  the  sheath  is  a  continuation  of  the  fascia  iliaca  also 
from  the  abdomen.    On  the  anterior  part  of  this 
slieath  there  are  a  few  thickened  transverse  bauds  of 
fascia  just  below  Poupart's  ligament,  AvJiicli  are  called 
the  ''(hej)  crural  arch"  (the  "  sujm-ficial  crur<(hnrh  " 
being  Poupart's  ligament).    The  femoral  or  cnuud 
sheath  is  funnel-shaped,  being  too  wide  just  beneath  • 
Poupart's    ligament,   but    closeJy    adherent    to  the 
vessels  about  one  inch  below  the  saphenous  opening  : 
it  is  divided  into  three  compartments,  by  septa  pass- 
ing from  t]ie  anterior  to  the  posterior  wall— the 
external  contains  the  femoral  artery,  the  middle  the 
femoral  vein,  while  the  inner  contains,  and  is  chised 
by  condensed  areolar  tissue,  a  lymphatic  gland  and 
some  lymphatic  vessels  and  fat,  the  wliole  mass  being 
called  the  sejHnvi  crurale,  and  the  compartment  con- 
taining them  the  crural  caaal.    This  canal  is,  there- 
fore, situated  between  the  femoral  vein  and  the  innei- 
wall  of  the  crural  sheath.    It  extends  from  the  critral 
rin;i  to  the  upjjcr  jjart  of  the  saphenous  opening,  and 

is  about  iialf  an  inch  in  length.    Boundaries  of  the 
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Canal. — Anterior  wdll,  the  fascia  transversalis,  I'ou- 
pai-t's  ligament,  and  the  falciform  process  of  the  fascia 
lata ;  potiterior  loall,  the  iliac  fascia  and  the  pubic  joart 
of  the  fascia  lata ;  o-uter  wall,  the  fibrous  septum 
covering  the  inner  side  of  the  vein ;  the  inner  locdl, 
the  inner  side  of  the  femoral  sheath.  Boundaries  of 
the  Crural  Ring. — lu  front,  Poupart's  ligament,  and 
deep  crural  arch ;  behind,  the  body  of  the  pubes, 
covered  by  the  pectineus  and  the  fascia  iliaca ;  on 
the  inner  side,  the  sharp  border  of  Gimbernat's  liga- 
ment, conjoined  tendon,  and  fascia  transversalis  ;  on 
the  outer  side,  the  femoral  vein,  covered  by  its  sheath. 
Femoral  hernia  is  more  common  in  women  (1)  because 
the  distance  between  the  iliac  and  pubic  spines  is 
greater,  and  Gimbernat's  ligament  is  smaller  ;  and  for 
these  reasons  the  femoral  ring  is  larger ;  (2)  from 
changes  in  the  abdominal  viscera  during  pregnancy. 
The  roverhifjs  of  this  form  of  hernia  are  —  (1)  the 
.'ikiii  ;  (•_')  superficial  fascia  ;  (.'l)  cribriform  fascia ; 
(I)  tlic  femoral  sheath  ;  (J))  crural  septum,  which  is 
(K|uivalent  to  the  extra-peritoneal  cellular  tissue  and 
fat;  (6)  the  jieritoneum.  The  fascia  propria  is  the 
anterior  part  of  the  crural  sheath  fused  with  the 
septum  crurale.  In  reducing  femoral  licrnia  Ity  taxis, 
it  is  necessary  (1)  to  bear  in  mind  the  cour.se  of  the 
hernia,  and  (2)  to  put  the  liuib  in  such  a  position 
that  the  falciform  process  of  tlie  saphenous  o]iening 
will  be  relaxed.  The  hernia  enters  tlic  ci'ural  ring, 
[lasses  down  the  crural  canal,  and  escapes  by  the 
saphenous  opening — at  first  passing  downwards  and 
forwards,  and  then  upwards  ;  and,  therefore,  in  apply- 
ing pressure,  it  must  W'.  directed  downwards,  lia,(;k- 
wards,  and  u[i\vards  ;  and  to  relax  the  falcirnrni  margin 
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of  the  saphenous  opening,  the  thigh  must  be  flexed  ou 
the  abdomen,  adducted,  and  rotated  inwards.  The 
hernia  is  directed  upwards  on  account  of  the  close 
attachment  of  the  superficial  fascia  to  the  lower  margin 
of  the  saphenous  opening,  which  thus  prevents  its 
further  descent.  Tlie  seat  of  stricture  in  femoral 
hernia  is  usually  the  sliar[)  edge  of  Gimbernat's 
ligament. 

Operation  for  Strangulated  Femoral  Hernia. — The 

superficial  structures  are  divided  by  a  vertical  or  a 
T-shaped  incision.  The  vertical  limb  of  the  incision 
is  made  over  the  inner  side  of  the  neck  of  the  tumour  : 
it  may  be  two  or  three  inches  long,  and  its  centre 
must  correspond  to  the  upper  part  of  the  saphenous 
opening.  The  horizontal  limb  is  made  parallel  with 
Poupart's  ligament,  and  immediately  below  it.  The 
vai'ious  coverings  are  carefully  divided  till  the  sac  is 
reached  ;  and  the  finger  is  then  passed  along  the 
canal  till  the  stricture  is  found,  which  is  relieved  by 
cutting  cautiously  upwards  and  inwards,  so  as  tu 
notch  or  divide  both  Gimbernat's  and  Hey's  liga- 
ments :  if  this  cannot  be  accomplished  by  the  c.xtra- 
])eritoneal  method,  the  sac  must  be  oiiened  at  tlie 
loimr  part  and  the  stricture  divided  from  within  it. 
The  section  is  made  in  this  direction  not  only  for  the 
reason  given  above,  but  for  other  reasons  :  thus,  if 
the  section  were  made  outwards,  the  femora]  vein  is 
in  danger  ;  if  upwards  and  outwards,  tlu;  epigastric 
artery;  and  if  directly  upwards,  the  spermatic  cord 
might  be  cut.  Tiie  great  danger  is  in  the  possible 
abnormal  origin  of  the  oltturator  artery,  wliicli  may 
come  in  the  way  of  the  inward  incision.  Tlie  blood- 
vessels near  (he  crural  ring  under  normal  conditions 
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are  (Fig.  67) — (1)  The  femoral  vein,  to  its  outer 
side  ;  (2)  The  deep  epigastric  artery,  to  the  front  and 
outer  side  of  the  opening  ;  (3)  The  pubic  branch  of 
the  deep  epigastric,  also  in  front,  and  passing  inwards 
over  it.  The  obturator  artery  usually  arises  from 
the  anterior  division  of  the  internal  iliac  artery,  and 

Fig.  67. 


Vessels  near  Crural  Ring^Normal. 

1.    Dccji  opig.-istvic.  rim|i;irt.'.s   lii,Miiioiit.     :;.  Pubic 

biMiich  ol"  tin;  dcop  ciiigastrif.  -1.  Kxlornal  iliiic.  Ti.  Sym- 
pliysis  pubip.  0.  IOxtcni;U  ibac  vein.  7.  I'nbii:  liraiiuli  r,r 
oljiiirati-ir.      (.'.    Cnii-al   viiiK.  (;iiriljuii).il,'s  lij,':uiiciiL 

0.  <  )ljturator  ai  lory. 

escapes  from  the  pelvis  by  the  upptsr  pint  of  the 
obturator  foramen  ;  but  this  artery  sometimes  arises 
from  till;  doe])  epigastric,  and,  when  it  does  so,  it  is 
usually  the  jiuluc  branch  very  much  enlarged.  In 
order  to  reach  the  obturator  foramen,  it  may  pass  in 
either  of  two  directions — (1)  Tt  may  pass  down  close 
to  the  vein,  and  external  to  the  cruriil  ring,  in  one 
out  of  every  fnur  eases  (I'^ig.  'i'"^)  (Wooi>)  ;  or  (2)  It 
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may  arcb  over  tlie  crural  ring,  and  descend  internal 
to  it,  in  about  one  out  of  every  eighty  cases  (Fig.  69). 
It  is  in  this  latter  variety  that  the  danger  exists, 
because,  in  cutting  inwards  on  Gimbernat's  ligament, 
the  vessel  is  also  apt  to  be  divided  or  wounded  ;  but, 
fortunately,  this  variety  of  abnormal  distribution  of 
the  artery  is  not  very  common,  and  this  is  all  the 
more  fortunate  because  it  is  impossible  to  foresee  or 


Fig.  68. 


.2 


Aberrant  Obturator— Non-dangerous  variety. 

1.  Deep  epig.isti-ic.  2.  Poiipavt's  ligament.  3.  Abcrnuit 
obtuviit(]r.  4.  Kxtcni.il  iliac  artery,  o.  Symplij-sis  pubis. 
C.  External  iliac  vein.  ~.  Obturator  npcning.  C.  t'nu-al 
ring-.    (1.  ( I irabernat'.s  ligament. 

avoid  the  accident.  \\\  the  diagnosis  between  this 
form  of  hernia  and  the  inguinal  form,  it  is  well  to 
remember  that  the  neck  of  the  sac  in  femoral  hernia 
is  situated  below  Poupart's  ligament,  and  external  to 
the  spine  of  the  ]iubes  ;  whereas  in  inguinal  hernia 
the  neck  of  the  sac  is  abo\e  Poupart's  lig.iment,  and 
iutcriial  to  the  puliic  s]iine. 
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Littre's  Strangulated  Hernia. — In  this  case  only  a 
IKirt  of  the  circumference  of  the  bowel  is  involved. 
It  is  always  femoral,  and  usually  occurs  in  women. 

Obturator  Hernia. — This  is  a  rare  form,  and  very 
often  is  not  detected  during  life  :  it  usually  occurs  in 
women.    It  may  be  jjossible  to  feel  it  per  vaginam, 

Fig.  69. 


will 

Aberrant  Obturator— Dangerous  variety.| 


1.  Deep  opigaRtric.     '2.  roui)fiit's  lignnioiit.  Aljcrriuit 
fibtni-atov.     4.  Kxtenial  iliac  .irtory.    U.  ^iynipliysis  puTjis. 
li.  External  iliac  vein.    7.  Olituratoi-oiieniiit,'.    l'.  ('rural  ring, 
(iimljeniat'.s  ligameiit,. 

and  it  causes  a  slight  fulness,  or  actual  tumour,  at  the 
inner  and  upper  jiart  of  Scarpa's  ti-iangle.  AVhen 
strangulated,  the  obtui'ator  nerve  is  presseil  on,  and 
tliere  is  pain  down  the  inner  side  of  the  thigh,  and  at 
the  knee  joint.  In  likely  cases  it  will  be  justitiable 
to  incise  and  explore  ;  the  incision  should  be  parallel 
with  the  femoial  artiM'y,  and  on  the  adducitoi-  longus 


G80 


The  Analoviy  of  Surgery. 


muscle.  The  fascia  lata  and  pectineus  muscle  must 
be  divided. 

Umbilical  Hernia. — This  form — 'starting  of  the 
navel ' — is  pretty  common  in  children ;  in  the  adult 
it  is  more  usually  ventral,  and  not  exactly  at  the  um- 
bilicus.    It  occurs  in  stout  bellied  people  usually,  and 
comes  through  some  of  the  fibrous  septa,  such  as  the 
linea  semilunaris  or  linea  transversaj,  but  very  rarely 
lit  the  umbilicus.     It  is  supposed  that  the  apertures 
through  which  the  vessels  pass,  cause  the  local  weak- 
ness, necessary  for  the  production  of  any  form  of 
hernia.    It  usually  forms  a  large  tumour,  which  rapidly 
becomes  irreducible  from  omental  adhesions.    In  the 
child,  the  coverings  are  often  very  thin,  con.sisting  of 
little  else  than  the  integument  of  the  umbilical  cord 
— the  contents  consist  for  the  most  part  of  bowel  ; 
in  the  adult  the  coverings  are  thicker.  Umbilical 
hernia  in  the  adult  (or  ventral)  has  a  great  tendency 
to  become  incarcerated,  but  very  little  tendency  to 
strangulation,  as  the  opening  is  usually  large,  and 
there  is  no  neck  to  the  sac.      In  the   child  the 
opening   readily  closes,   if   the   bowel  be   kept  in 
tJie   abdomen  for   a  few  months  by  a  broad  fiat 
pad  ;  in  the  child,  this  form  of  hernia  never  stran- 
gulates, and  never  causes  death.    (Should  it  become 
strangulated  in  the  adult,  it  is  always  at  the  lower 
part  of  the  hernia,  where  it  is  shar])ly  bent  over  the 
fascial  aperture  from  its  own  weight.    Operations  are 
not  very  successful  or  safe  in  this  form  of  hernia,  pro- 
liably  from  tlie  proximity  to  the  great  nervous  i)le.\- 
uses,  and  the  jieritoneal  sac,  and  the  bowels  are  apt 
to  protrude  during  the  o])eration,   and  considerably 
embarrass  the  operator.     It  is  only  to  be  undertaken 
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wlien  no  other  means  can  give  relief.  Formerly,  the 
patients  often  succumbed  to  septic  peritonitis  ;  now-a- 
ilays  this  risk  is  greatly  diminished. 

Ventral  Hernia. — By  this  is  meant  a  hernia  through 
any  part  of  the  abdorain;d  wall,  except  the  inguinal) 
the  femoral,  or  the  umbilical  apertures. 

THE  PERIN.EUM. 

Dissection  of  the  Perinaeum.  —  The  anatomical 

perinaaim  corresponds  to  the  inferior  outlet  of  the 
pelvis,  and  in  shape  resembles  an  heraldic  lozenge, 
and  has  the  following  boundaries  : — In  front,  the 
.symphysis  pubis  and  sub-pubic  ligament ;  laterally,  in 
front,  the  divergent  rami  of  the  pubic  arch  and  tuber- 
osities of  the  ischia  ;  laterally',  behind,  the  convergent 
great  sacro-sciatic  ligaments,  overlapped  by  the  glutei 
niaximi  muscles  ;  and  helund  by  the  tip  of  tiie  coccyx. 
The  space  is  divided  into  two  parts  by  a  line  passing 
from  the  anterior  border  of  one  tuberosity  of  the 
ischium  to  the  other  ;  the  posterior  division  is 
called  the  rectal  part,  and  the  anterior  division  the 
urethral.  The  surgical  perina^um  does  not  extend  so 
far  back;  it  must  )je  regarded  as  ending  at  the  'central 
jioint  of  the  j)erina;um' — the  point  wlierc;  the  ter- 
minal prolongation  of  the  triangular  ligament  is  at- 
tached, and  where  the  superficial  perinatal  fascia  turns 
round  the  transversus  perinsei  muscle  to  b(!  attached 
to  the  base  of  the  triangular  ligament.  jVII  beyond 
this  point  is  to  be  regarded  as  ischio-rectal  fcssa,  or 
the  rurliiJ  -piirl  of  tlie  anatomical  perina'um. 

The  Posterior  or  Rectal  Part. — Tins  part  is  the 
same  in  liotli  sexes,  aiul  contains  tlie  lower  end  of 
tlie  I'ectum  and  tip  of  the  coccv.x  :  and  on  either  side 
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there  is  a  space  known  as  the  '  ischio-rectal  fossa.' 
Each  space  is  pyramidal  in  shape,  and  lias  the  follow- 
iug  boundaries  Its  base  is  formed  by  the  skin  and 
fascia  covering  it;  its  apex  by  the  meeting  of  the 
outer  and  inner  walls ;  the  outer  wall  is  the  obturator 
fascia  covering  the  obturator  iuteruus  muscle,  and 
giving  a  sheath  to  the  internal  pudic  artery  ;  the 
inner  wall  is  the  fascia  covering  the  levator  ani  and 


Fig.  70. 


Ischio-rectal  Fossa. 


1.  Pnsition  of  tlio  'white  line.'  2.  Cs  innoraiiiatmii. 
Oljtmatoi-  intonius  inu.scle.  4.  Rectal  layer  of  iiolvic 
Jascia.  5.  l.ovatov  .■mi  iiiii,«cle.  0.  Anal  fascia  T.  Pudic 
ve.s.sels  and  nei've.  .S.  Obturator  fascia.  0.  Point  ,it  which 
tlio  ab.scess  usually  liiu-sts  into  the  rectinn.  10.  Hcctnni. 
12.  Ischio-rectal  fossa. 

external  sphincter  muscles ;  the  anterior  wall  is 
formed  by  the  base  of  the  triangular  ligament  and 
transverse  pei-ina^al  muscle  ;  the  posteruir  wall  is 
formed  by  the  gluteus  maximus,  great  sacro-sciatic 
ligament,  and  the  coccygeus  muscle.  The  contents  of 
tiie  space  are — (1)  Twigs  of  the  small  sciatic  nerve  ; 
(2)  Inferioi-  ha^norrlioidal  nerve  ;  (3)  The  fourth 
.■^acral  nerve,  to  the  external  sphincter  ;  (4)  Super- 
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ticial   peLiiu\3al  nerves;    (-3)   inferiui-  lueuiorrhoidal 
vessels  ;  (6)  Much  loose  granular  fat,  which  forms  a 
movable  elastic  packing  for  the  rectum.  Abscesses 
may  form  in  this  sjiace  ;  and  unless  they  are  early 
and  freely  opened,  they  will  either  burst  into  the 
interior  of  the  gut  or  siiread  widely  upon  the  nates, 
being  unable  to  '  point '  readily  at  the  base  of  the 
space  on  account  of  the  strong  fascia  covering  it.  In 
opening  abscesses  in  this  region,  the  knife  should  be 
directed  so  as  to  cut  towards  the  anus,  parallel  with 
the  radii  of  a  circle  of  which  the  anus  is  the  centre, 
to  avoid,  as  far  as  possible,  division  of  the  vessels 
and  nerves  of  the  space,  which  radiate  towards  the 
anus.     This  space  is  also  concerned  in  the  various 
forms  of  fistula  in  ano,  which  frequently  arise  from 
abscess  in  this  region  ;  and  in  the  complete  form 
of  fistula  the  structures  between  it  and  the  rectum 
must  be  divided,  so  as  to  lay  the  two  cavities  into  one, 
l)efore  a  cure  can  be  effected.    In  this  operation  the 
structures  divided  will  be  —  (1)  the  integumentary 
coverings  ;    (2)  sphincter  ani,  and  wall  of  rectum  ; 
(;'))  fatty  tissue  ;  (4)  small  blood  vessels  and  nerves. 
As  the  great  cause  of  jiersistence  of  this  iistula  is  the 
constant  movement  of  the  parts,  the  section  of  the 
spliincter   paralyses  this   movement,   and  gives  the 
parts  rest.     It  is  worthy  of  notice  thnt  fistada  in  ano 
is  very  rre((uently  associated  with  phthisis,  perhaps 
in  the  Hrst  instance,  du(!  to  tiic.  excessive  cougliing — 
in  tills  condition  it  is  probaliiy  b(;tter  not  to  operate 
for  the  cure  of  the  listula,  l)ut  rather  sini]ily  to  treat 
the  constitutional  cause.    These  hstuhe  usually  open 
into  the  bowel  .just  above  the  sijhincter,  no  matter 
in  what  iiart  of  (he  fossa  the  abscess  arises.  This 
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is  because  of  the  anal  fascia  wliich  coats  the  levator 
ani,  and  which  resists  the  passage  of  the  abscess 
towards  the  rectal  wall,  so  that  the  pus  passes  down 
by  the  side  of  the  fascia,  and  perforates  the  rectal 
wall  just  about  the  point  where  the  anal  fascia  joins 
it  (Fig.  70).  The  ischio-rectal  fossa  is  also  opened  into 
in  the  operation  of  lateral  lithotomy. 
The  Anterior  or  Urethral  Part.~It  will  be  well 

here  to  say  a  few  words  about  the  inmujulur  liija- 
ment  of  the  urethra,  or  deep  perinasal  fascia.  This 
is  a  ligament  which  fills  up  the  pubic  arch,  and  is, 
therefore,  triangular  in  shape — hence  its  name  :  it 
divides  the  urethral  triangle  into  superficial  and  deep 
parts.  The  urethra  pierces  it,  but  the  penis  is  en- 
tirely in  front  of  it,  and  the  bulb  lies  in  contact 
with  its  anterior  surface.  The  so-called  '  posteiior 
layer'  of  tlie  triangular  ligament  is  simply  a  part 
of  the  parietal  layer  of  the  pelvic  fascia  attached  to 
the  posterior  lips  of  the  margin  of  the  pubic  arcli, 
and  below  to  the  base  of  the  true  triangular  ligament. 
By  this  means  there  is  a  small  space  enclosed,  which 
is  spoken  of  as  the  '  space  between  the  two  layers  of 
the  triangular  ligament.'  In  the  dissection  qi  this 
part  of  the  perinfcum,  after  having  reflected  the  skin, 
we  come  to  the  superficial  fascia — in  this  region  this  has 
been  divided  into  a  superficial  and  a  deep  layer  ;  but 
these  two  layers  are  practically  one,  only  the  layer  has 
two  distinct  surfaces.  This  fascia  is  sometimes  called 
the  fascia  of  Colles. 

Attachments  of  this  Fascia. — Luivnilhi,  it  i.s  at- 
tached to  the  margins  of  the  pubic  arch,  as  far  back  as 
the  tuberosities  of  the  ischia ;  beyond  this  it  is  firmly 
blended  with  the  fascia  lata  of  the  tliigli  ;  behimi,  it 
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bends  round  Llic  trunsverae  periniea]  niUscle,  and  i.s 
attached  to  the  base  of  the  trian<i;iilar  litjanient  of 
the  urethra  ;  in  fro)(t  it  is  unattached,  and  is  con- 
tinuous with  the  fascia  of  the  scrotum  and  penis, 
and  in  this  way  a  pouch  is  formed  which  is  open 
ahova.  From  the  median  line  an  incomplete  septum 
projects  downwards  towards  the  urethra  and  into  the 
scrotum.  From  the  above  attachments  it  is  evident 
that  extravasated  urine  cannot  pass  backwards  into 
the  posterior  half  of  the  perinteum — that  is,  the 
posterior  half  of  the  uiKitoiiilcal  perinteum,  or  ischio- 
rectal fossa — because  of  its  attachment  to  the  base 
of  the  riangular  ligament,  nor  down  the  thighs, 
because  of  its  attachments  to  the  pubic  arch  and 
fascia  lata  of  thigh  ;  but  it  will  fill  the  pouch  and 
pass  into  both  sides  of  the  scrotum,  and  then  pass 
up  the  front  of  the  abdomen,  along  the  spermatic 
cord;  and  even  when  it  has  reached  the  abdomen  it 
is  still  unable  to  pass  down  the  thighs,  because  the 
superficial  fascia  of  the  abdomen  is  firmly  attached  to 
Poupart's  ligament.  Thus  far  in  the  dissection  we 
have  simply  removed — (1)  the  skin;  (2)  the  super 
licial  fascia  ;  and  when  the  poucli  above  u]entioned  is 
opened  into,  wo  conje  to — (■>)  llii'  long  sci-oial  nerses 
--{f)  anterior  superficial  periniea),  [b),  posterior 
superficial  periniea],  {(■)  tlic  long  pudendal  ;  (4)  blood- 
vessels— the  superficial  perinieal  artery,  (/;)  iIk; 
transverso  perinaial  artery.  Tlie.se  structures  being 
reflected,  we  then  expose — (•">)  the  siqierficial  nmsclcs 
of  the  sjiace — three  in  number — whicli  form  a  small 
triangle  (the  periiiiral  ti  iangle),  tlie  floor  of  wliich  is 
forni(;il  by  tin;  triangnlai'  ligament.  The  nmsclcs  are 
— ('■')  the  accclerato)'  lu  iiue,  13'ing  on  the  penis  ;  (A) 
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the  erector  penis/  lying  on  the  crus  penis  :  and  (c)  the 
ti-ansversus  pevinrei.  When  these  are  removed,  (6) 
the  bnlb  (the  dilated  posterior  part  of  the  corpus 
spongiosum)  and  root  of  penis  are  exposed  ;  and  if 
they  in  turn  be  removed,  (7)  the  anterior  surface  of 
the  triangular  ligament  is  exposed.  (8)  Remove  the 
anterior  layer  of  this  ligament,  and  the  structures  be- 
tween its  two  layers  are  exposed — viz.  :  («)  tlie  meuj- 
branous  part  of  the  urethra,  surrounded  by  {!>)  the 
compressores  urethne  (Guttirie's  muscle),  (-■)  the 
artery  to  the  bulb,  (r/)  the  internal  pndic  artery,  {n) 
Cowper's  glands,  (/)  the  pudic  nerves,  {(j)  the  dorsal 
vein  of  the  penis.  Eeflect  these  structures  and  cut 
through  (9)  the  posterior  layer  of  the  triangular  liga- 
ment, and  (10)  reflect  the  levator  ani,  and  the  pro- 
state gland  is  exposed,  surrounded  by  its  capsule  and 
the  prostatic  plexus  of  veins;  and  if  the  rectum  be 
turned  aside,  (11)  the  base  of  the  bladder,  with  the 
vesicular  seminales  and  the  vasa  deferentia  are  ex- 
posed. There  are  various  structures  which  pierce  the 
anterior  layer  (that  is,  the  Irup.  triangular  ligament) 
of  the  triangular  ligament — viz.  :  (1)  the  uretlira,  in 
the  median  line,  one  inch  below  the  pubcs  ;  {-)  the 
dorsal  vein  of  the  penis,  also  in  the  median  line,  half 
an  inch  below  the  pubes  ;  (3)  the  internal  pudic  artery  : 
(4)  the  tlorsal  nerve  of  the  penis ;  (o)  the  artery  to 
the  ljulb. 

In  I'clation  to  tlie  subject  of  ("xtraA^asation  of 
mine  from  rupture  of  the  membranous  jiart  of  the 
urethra  (the  usual  seat  of  tramatic  rupture),  it  is 
dilHcult  to  see  how  the  urine  can  spread  as  it  does, 
because  tlie  space  b(■t^\'(■('n  the  two  layers  of  (he 
triangular  ligament,  where  tlie  membranous  urethra 
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is  situated,  is  practically  a  closed  membranous  box. 
It  lias  been  suggested  that  the  urine  passes  forvvaixls 
by  the  side  of  the  structures  that  pierce  the  anterior 
layer,  liut  the  subject  requires  further  investigation. 

The  Anterior  Space  in  the  Female. — In  the  female 
there  is  situated  in  this  space  the  orifice  of  the 
vagina,  and  the  parts  connected  with  it — the  true 
perina^um  in  the  female  being  that  part  between  the 
posterior  commissure  of  the  labia  and  the  orifice  of 
the  anus,  and  is  from  an  inch  to  an  inch  and  a  half 
in  length.  A  work  of  this  kind  is  not  quite  the 
place  to  take  up  the  subject  of  development  ;  still, 
a  few  words  on  it  will  not  be  amiss,  in  order  to  trace 
out  the  homologous  parts  in  the  two  sexes.  Up  to 
the  seventh  or  eighth  week  of  fretal  life,  in  both 
.sexes  the  genital,  urinary,  and  i]itestinal  tubes  open 
into  a  common  opening,  or  cloaca,  a  condition  which 
is  permanent  in  reptiles  and  birds.  About  this  time 
a  transverse  partition  forms,  dividing  this  cloacal 
aperture  into  an  anal  or  posterior  division,  and  an 
anterior  division,  called  the  uro-ije nihil  alnun.  From 
the  part  of  thi.s  sinus  lying  above  the  opening  of  the 
Wolffian  duct  in  the  male,  and  the  Miillerian  duct 
in  the  female,  the  prostatic  portion  of  the  male 
urethra,  and  the  inlt.nlc.  of  tlie  f(!malo  urethra,  is 
developed;  the  part  below  this,  forms  the  vcstibuhi  in 
the  f(;tnale,  and  tlie  membranous  part  of  tlie  iiretiira 
in  the  male.  The  uro-gciiital  sinus  is,  however, 
further  sub-di vi(i(^d  by  a  fold  foi-miiig  in  the  antero- 
posU'rior  direction,  called  the  (ji'iiilnl  eminence,  and 
which  ultimately  foi-ms  tlie  penis  in  the  male  and 
tlie  clitoris  in  tlu;  female.  The  und(!r  surface  of  this 
body  is  cleft,  and  it  is  furtlxM;  bounded  by  two  folds, 
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whicli  in  the  male  grow  down  and  close  in  the  furrow, 
forming  the  corpus  spongiosum  of  the  penis  ;  but  iu 
the  female  they  remain  open,  and,  diverging  from 
each  other,  form  the  nympha3  or  labia  minora.  At 
the  sides  of  the  sinus  other  integumentary  folds  arise, 
which  in  the  male  join  to  form  the  scrotum  ;  but  in 
the  female  they  remain  open,  and  form  the  labia 
majora.  In  the  male,  the  small  prostatic  pouch  or 
shms  iMcidaris,  seen  iu  the  prostatic  portion  of  the 
urethra,  is  the  homologue  of  the  vagina  and  uterus  in 
the  female.  Tins  space  further  differs  from  the 
corresponding  space  in  the  male — (1)  Because  the 
superficial  fascia,  owing  to  the  position  of  the  vulva, 
is  divided  in  the  middle  line,  and  becomes  continuous 
with  the  sheath  of  the  vagina  ;  (2)  Situated  between 
the  orifices  of  the  vagina  and  the  anus,  is  a  structure 
known  as  the  '  periujeal  bodj^,'  which  corresponds 
in  position  to  the  central  point  of  the  perinasum,  but 
contains  much  elastic  tissue  ;  (3)  The  two  halves  of 
tlie  muscle,  corresponding  to  the  accelerator  urina",  in 
the  male,  are  separated  by  the  vulva,  foruiing  the 
bulbocavernosus  muscle  or  sphincter  vaginaj  ;  (4)  The 
vagina  pierces  the  tiiangular  ligament  of  tlie  urethra, 
(o)  From  the  above  it  is  evident  thnt  wo  cannot  get 
'  extravasation  of  mine,'  as  in  the  mah'. 
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CHAPTER  XXXVII. 
THE  PELVIS. 

LITHOTOMY. 

The  Lateral  Operation.— Instruments  Required.— 
1.  Sounds  of  various  kinds.  The  usual  sound  is  a 
solid  steel  instrument,  shaped  like  a  catheter,  but 
with  a  shorter  curve,  so  that  it  may  readily  examine 
all  parts  of  the  bladder,  especially  the  part  behind 
the  prostate  ;  the  handle  is  flattened,  and  the  point 
.slightly  bulbous.  Sir  H.  Thomson's  sound  is  hol- 
low, and  has  a  round  handle  ;  it  is  thus  more  easily 
managed  during  rotation,  and  may  be  used  either  to 
inject,  or  draw  off  the  contents  of  the  bladder.  2.  An 
eight-ounce,  or  Higginson's,  syringe  with  a  catheter 
for  injecting  the  bladder  (unless  the  hollow  sound  be 
used),  and  a  tube  for  washing  out  tlie  bladder  through 
tlie  wound  after  the  operation,  by  a  reversed  current. 

Staffs  as  large  as  tlio  urethra  will  admit,  with  as 
deep  and  wide  grooves  as  possible  on  the  left  hand 
side;  the  groove  must  stop  half-an-inch  from  the  point, 
and  must  not  extend  too  far  up  tiio  lumdle,  lesi  in-ine 
escajie  during  Ww.  operation.  'I'lic  hiond  part  of  the 
liandle  should  he  roughene<l.  \.  Knife  witii  a  large 
handle,  for  the  adult  say  about  four  and  a  half  inclu's  ; 
the  blade  is  nliout  three  inches  long,  and  does  not 
cut  to  Oie  heel,  tlie  cutting  edge  only  extending  ahont 
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lialf  way  clown  tlie  blade  from  the  j^oint.    The  blunt 
part  is  to  allow  the  finger  to  be  placed  below  the  blade 
to  press  and  keep  the  knife  in  the  groove  in  the  staff 
during  the  second  part  of  the  incision.      A  probe- 
pointed  knife  is  sometimes  used  to  enlarge  the  deeper 
part  of  the  wound   before  the   stone  is  extracted. 
Aston  Kjcy  uses  a  straight  staff  at  the  latter  part  of 
the  operation.    Buchanan  uses  a  rectangular  staff: 
the  angle  is  felt  in  the  perina'um  and  the  knife  cuts 
straight  down  upon  it,  and  then  along  the  straig]</ 
groove,   into  the  bladder.     5.    Blunt  gOrget,  probe 
pointed,  with  blade  about  five  or  six  inches  Ions'.  This 
is  sometimes  useful  as  a  director  and  safe  guide  foi- 
the  forceps,  and  for  dilating  the  already  cut  wound, 
and  may  be  used  in  cases  where  the  finger  cannot 
reach  the  bladdei',  as  in  enlarged  jn-ostate,  and  in  a  fat 
person  with  a  very  deep  periua3um.    Sharji  gorgets, 
formerly  much  used  for  cutting  tlie  deeper  part  of  the 
wound,  are  now  discarded.     6.  Forceps  of  various 
sizes,  straight,  or  curved,  to  suit  the  axis  of  the  pelvis  ; 
the  blades,  when  closed,  should  be  about  an  eighth  of 
an  inch  from  each  other.     Tlie  handles  have  a  ring  on 
one  side,  and  a  loop  on  the  otlier  ;  tlie  ring  is  for  the 
thumb,   the  hook  for  tlie   fingers.     7.   Scoops.  S. 
Searcher,  specially  made  for  such,  or  else  use  an 
ordinary  sound.     9.  It  may  be  sometimes  necessary 
to  have  some  means  present  for  crushing  tiie  stone. 
10.  A  pair  of  lithotomy  tapes  of  wtirsted  or  coarsi- 
fiannel,  throe  yards  long,  and  tlirec  inciics  broad  ;  oi- 
leather  anklets  ami  wrist  bands  may  be  u.sed.     11.  A 
silver,  oi- gum  elastic,  rigid  tube,  well  rounded  a1  the 
end,  and  provided  with  rings,  whereby  it  can  he  tied 
into  the  Ijladder,  willi  or  without  '  iietticoats.'  There- 
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are  also  specially  made  'air  tampoou'  tubes  for  the 
same  purpose.  The  tube  with  the  petticoat  or  air  bag 
is  specially  adapted  for  plugging  the  wound  in  cases 
of  deep  venous  hjeraorrhage,  and  being  riyid,  the  walls 
of  the  tube  are  not  squeezed  together,  so  that  the  urine 
and  discharges  can  still  pass  freely  through.  This 
tube  is  not  to  drain  the  wound,  and  must  therefore 
only  have  holes  at  its  ends ;  if  the  wound  requires  to 
be  drained,  then  a  special  drainage  tube  must  be  used. 

Catch  forceps,  tenacula,  ligatures,  sponges,  lint, 
morphia  suppository  (half-grain),  towels,  etc. 

Assistants. — Three  special  assistants  are  required — 
one  to  steady  and  adduct  each  knee,  and  a  third  to 
hold  the  staff  and  pull  the  scrotum  up  out  of  the 
way.  This  assistant  stands  on  the  left  side  of  the 
patient,  close  behind  the  assistant  holding  the  left  knee; 
he  is  also  to  grasp  both  scrotum  and  penis  with  his 
left  liand,  and  pull  them  up,  for  by  so  doing  he  not 
only  liolds  the  scrotum  out  of  the  operator's  way,  but 
by  stretching  the  penis,  he  also  draws  up  the  bulb, 
wliicli  is  thus  less  likely  to  be  wounded.  The  Surgeon 
is  seated  on  a  low  stool  facing  the  patient's  buttocks,  so 
tiiat  when  operating  his  fore-arms  are  almost  on  a  level 
with  the  patient's  pei'inicum  ;  the  instruments  are  ar- 
ranged in  a,  convenient  manner  on  a  ti-ay  within  easy 
reach,  or  else  committed  to  thf  charge  of  an  assistant. 

rf  necessary,  the  liowels  must  l)e  opened  the  pre- 
vious day,  by  means  of  an  apfrient  ;  the  left  side 
of  the  iieriiiaMiiii  may  also  be  sliaved,  as  this  will 
save  troul)le  on  the  morning  of  the  opei'atinn.  On 
the  morning  of  the  operation,  the  rectiim  must  be 
emptied  by  an  enema,  of  warm  waier,  adininisto-ed 
two  hours  or  so  before  tlu^  oiieration  ;  it  is  necessary 
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to  see  that  it  acts  properly  before  the  operation, 
lest  it  act  when  tlie  patient  is  on  the  table,  and 
besides,  a  distended  rectum  adds  greatly  to  the  risk 
of  the  operation.    The  urine  is  allowed  to  collect  for 
an  hour  or  so  before  the  operation,  or  else  five  or  six 
ounces  of  tepid  carbolised  water  must  be  injected.  The 
patient  being  now  placed  o\\  the  table,  an  aniesthetic 
is  administered,  the  sound  passed,  and  the  stone  sirurl; 
the  '  click  '  being  heard  both  by  the  operator  and 
his  assistants  ;  if  the  stone  is  detected,  he  proceed.s 
with  the  operation,  but  if  he  cannot  detect  it,  the 
operation  imist  be  abandoned  for  that  day  at  least, 
for  the  law  is  that  this  operation  must  never  be 
performed  unless  the  stone  can  be  felt,  when  the 
patient   is    on    the  table,   and  this  law,    like  the 
laws  of  the  Medes  and  Persians,  altereth  not.  In 
sounding,  the  patient  lies  on  his  back  upon  a  hard 
mattrass  or  table,  with  his  buttocks  a  little  elevated, 
by  means  of  a  jjillow,  and  the  bladder  moderately 
distended    with    urine.      A    full-sized   sound,  well 
warmed  and  oiled,   is  then    allowed  to  enter  tlie 
l)ladder  by  its  own  weight.     AYhen  it  has  entered 
tlie  bladder,  the  point  is  made  to  mo^-e  gently  from 
side  to  side,  then  from  before  backwards  ;  it  is  next: 
rotated  slightly  with  the  beak  downwards,  and  the 
handle  gently  depressed  between  tlie  patients  tliighs, 
so  as  to  examine  the  lloor  of  the  bladder  and  tlio 
part  immediately  behind  tlie  ]ii'ostate.      The  handle 
may  lie  depressed  still  further,  and  the  beak  tui'ued 
ujiwards,  so  as  to  examine  the  pubic  portion  of  the 
bladder  wall.     The  usual  ixisiiions  of  tiie  stone  are: 
—  (")  at  llie  riglit  side  of  the  neck  of  the  bladder  : 
(/')  ;it  the  t'imdns.  nc.'ii-  one  or  other  ui'eter  :  (r-)  in 


LitJiotomy. 


090 


the  pouch  behind  the  prostate,  especially  in  old  men  ; 
and  (d)  more  rarely  in  a  pouch  under  the  pubes,  or 
in  the  posterior  and  upper  wall.  Besides  proving 
the  actual  existence  of  a  stone,  the  sound  assists  in 
ascertaining  the  size,  number,  situation,  and  density. 

The  stone  having  been  felt  by  the  stafi",  the  patient 
must  then  be  hrmly  tied  up  in  the  usual  litliotomy 
position,  and  during  the  manipulations  necessary  for 
this  purpose,  the  staff  must  not  be  allowed  to  slip  out 
of  the  bladder.    This  is  done  by  making  a  clove  hitch 
in  the  tape  and  passing  it  round  the  wrist,  after 
which  the  palm  of  the  hand  is  laid  against  the  upper 
and  outer  surface  of  the  patient's  foot,  and  fastened 
there  by  the  ends  of  the  tape  being  passed  in  a  figure 
of  eight  round  the  ankle,  instep,  and  hand,  and  fii-mly 
tied.    The  patient  is  then  moved  downwards  to  the 
end  of  the  table,  so  that  his  buttocks  project  slightly 
over  its  edge.    Each  leg  is  firmly  held  by  an  assistant, 
who  faces  the  operator,  placing  one  hand  on  the  inner 
side  of  the  patient's  knee,  wliich  is  placed  under  his 
arm,  while  with  the  other  the  foot  is  grasped  and 
drawn  backwards  and  outwards.     The  staff  assi.stant 
stands  on  the  left  side  behind  the  other  assistant  ;  the 
staff  must  be  held  very  steadily,  exactly  in  the  middle 
line,  and  at  right  angles  to  the  long  axis  of  the 
patient's  trunk,  and  hooked  vertically  upwards  against 
the  under  sur  face  of  the  pul)es.    This  steadies  the  staff; 
the  surface  of  the  staff  nearest  tlic  operator  rests 
against  the  ]ialniar  sui'face  of  the  assistant's  fingers, 
while  the  palmar  surface  of  his  (hunib  presses  against 
the  broad   roughened  parl^  of   the  handle.    It  will 
further  contribute  to  greater  steadiness  if  the  elliow 
of  that  arm  be  ;dIowe<l  to  rest  //V///////  on  the  patient's 
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thorax ;  this  must  not  be  done  to  such  ,in  extent  as  to 
impede  the  respiratory  movements  of  the  patient. 
The  staff  must  on  no  account  be  allowed  to  tilt  either 
towards  or  from  the  abdomen ;  if  it  iw  tilted  towards 
the  abdomen,  then  its  point  leaves  the  bladder,  and, 
of  course,  the  knife  cannot  enter  it;  if  it  is  tilted 
towards  the  perinreum  it  entei-s  the  bladder  too  far, 
and  there  is  a  risk  of  the  knife  entering  the  posterior 
wall.    The  Sui-geon  now  passes  his  finger  into  the 
rectum  to  ascertain  the  depth  of  the  perina^um  by 
feeling  the  apex  of  the  prostate  and  membranous  por- 
tion of  the  urethra,  to  see  that  the  rectum  is  empty, 
and  also  to  make  it  contract  to  its  fullest  possible 
extent,  which  will  keep  it  out  of  the  way.    The  fingers 
of  the  left  hand  are  then  laid  on  the  left  side  of  the 
perinajum,  to  steady  it  while  the  first  incision  is  being 
made.    The  knife  is  entered  one  third  of  an  inch  to 
the  left  of  the  median  raphe,  about  an  inch  and  a-half 
in  front  of  the  anus,  and  is  carried  downwards  and 
outwards  for  about  three  inches  to  a  point  between 
the  anus  and  the  tuberosity  of  the  ischium,  but  rather 
nearer  to  the  tuberosity  than  it  is  to  the  anus.  The 
deepest  part  of  this  incision  should  be  at  the  upper 
part,  just  between  the  erector  penis,  covering  the  crus, 
and  the  accelerator  urin;e  coverinr;  the  bulb,  and 
must  become  shallower  and  shallower  as  it  passes 
downwards  into  the  ischio-rectal  fossa.     In  making 
this  incision  the  point  of  tlio  knife  should  strike  the 
staff  as  it  lies  between  the  '  two  layers  '  of  tlie  trinn- 
gular  ligament  in  tlie  membranous  portion  of  the 
urethra.    In  making  this  incision,  Pkokkssor  Cijiknr 
keeps  his  finger  in  the  rectum,  all  the  time  resting 
on  the  ajiex  of  tlie  prostate,  while  lie  steadies  tlio 
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tissues  outside  with  his  thumb  ;  there  is  no  doubt 
but  that  by  this  means  the  depth  of  the  perint«um 
and  the  situation  of  the  staff  in  the  membranous 
urethra  can  be  more  easily  kept  in  the  mind's  eye, 
and  that,  therefore,  the  first  incision  is  more  safely 
and  correctly  made.      By  this  incision  we  divide — 
(1)  the  skin;  (l')  superficial  fascia,  opening  into  the 
[touch  formed   by  the   fascia   of   Colles ;    (3)  the 
inferior  hasmorrhoidal  vessels  and  nerves  ;    (4)  pro- 
bably  some  branches  of   the  long  scrotal  nerves  ; 
(5)  the  transversus  perin;\fi  muscle;    (6)  the  ante- 
rior layer  of  the  triangular  ligament,  lower  border ; 
(7)  the  membranous  urethra  surrounded  by  the  com- 
pressores  urethne  muscles.     The  left  forefinger  is 
then  to  be  passed  into  the  wound,  to  see  that  the 
staff  is  reached  ;    then  the  nail  of  that  finger  is 
phiced  in  the  groove  in  such  a  way  that  the  dorsal 
surface  of  the  finger  is  turned  towards  the  opei-ator's 
right  liand.     The  knife  is  then  slipped  along  the 
finger,  and  its  point  pushed  through  the  membranous 
iirethra  into  the  groove  of  the  statt'  while  the  finger 
protects  and  pushes  aside  the  rectum.    The  blade 
of   the  knife  is  then  inclined   till   it  lies  parallel 
with  the  rami  of  the  pubes  and  ischium,  the  point 
sliglitly  above  the  level  of  tlio  liandle,  and  is  then 
[)uslied   steadily  along  tlic  groov(;  into  tlu;  bladdisr, 
taking  care   not  to  depress   the   liandlc   too  much, 
lest  tlic  opening  in   tlie  prostate  may  be   made  too 
hirgo,  nor  elevating  it  lost  it  sli[)  from  the  groove 
altogether.     Just  as  in  liga,tur<!  of  a,rteries,  the  jtrin- 
ci[)le  here  is  to  make  a  free  supei  licial  incision,  l)ut  a 
limited  dei;]!  incision.     'I'he  opening  in  the  prostale 
ni:iy  be  enlarged  as  far  ,'is  nrcrssary  wlu  ii  removing 
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the  knife,  by  depressing  the  Iiauclle.  As  the  knife 
is  withdrawn,  the  operator  puslies  his  finger  along 
the  groove  in  the  staff  into  the  bhidder  — to 
plug  up  the  wound  and  prevent  the  escape  of  Huid ; 
(6)  to  feel  the  stone  and  judge  its  size  and  turn  it 
in  the  proper  axis  for  the  forceps  ;  (c)  to  dilate  the 
prostatic  incision;  and  (f/)  to  judge  what  size  of 
forceps  is  most  suitable.  The  structures  divided  in 
this  second  incision  are — (1)  the  rest  of  the  membran- 
ous urethra  and  the  compressores  urethra^  muscles  : 

(2)  a  few  fibres  of  the  levator  ani  {levator  jn'ostuln)  ; 

(3)  the  left  lobe  of  the  prostate,  and  the  pi'ostatic  ])or- 
tion  of  the  urethra;  (4)  a  dense  ring  which  surrounds 
the  prostatic  urethra;  (-3)  the  internal  sphincter  of 
the  uretlu-a  (spldn.cter  nssicai).    As  soon  as  the  finger 
feels  the  stone  the  stafi'  is  withdrawn.    The  forceps 
are  then  introduced,  the  finger  already  in  the  bladder 
acting  as  the  guide  ;  the  blades  are  separated  a  little, 
so  as  to  embrace  the  finger  upon  the  dor8«l  surface 
of  which  they  are  pushed  tlirough  the  prostate  into 
the  bladder,  as  the  finger  is  withdrawn.     Sir  H. 
Thomson  directs  that  they  sliould  be  passed  along  the 
palmar  aspect  of  the  linger,  till  they  are  fairly  in  the 
bladder.    The  blades  are  then  opened,  and  tlie  stone 
is  usually  caught,  being  carried  between  tlie  blades  by 
the  first  gusli  of  urine.      If  the  stone  be  faceted, 
tliere  will  .-dnmst  certainly  lie   others  present  ;  the 
searcher  must  be  used  to  explore  the  whole  t^nit^-. 
iind  niaki'  ^ure  tliat  they  are  all    removed.  Small 
ones  may  be  removed  by  the  scoop,  being  grasjied 
between  the   Idade  of  tlie  scoop  and  the   point  of 
the   operalor's    linger.      All    bleeding    arteries  are 
then  secured,  the  venous  h;eniorrliage  usually  soon 
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ytops   ot'   itself.      The  wound   is  tlieii  waslied  out, 
iind  the  rigid  gum  elastic  tube  lied  in,  the  patient 
loosened  and  carried  to  bed.      He   is   placed  on 
a  tirm  mattrass,  guarded   by  water-proof    cloth  ;  a 
draw  sheet  is  placed  beneath  liis  buttocks.  Eacli 
knee,  slightly  Hexed  and  abducted,  should  lie  on  a 
pillow.     A  special  attendant  must  watch  the  wound 
and  the  discharges,  and  see  that  the  tube  does  not 
become  blocked  up  by  blood  clot.s.     A  dose  of  opium 
may  be  given  if  necessary.     When  the  patient  makes 
plenty  of  urine,  this  is  always  to  be  regarded  as  a 
very  good  sign.    The  diet  should  at  first  be  non-stimu- 
lating, consisting  chielly  of  milk,  witli  plenty  of  barley 
water  to  drink.     The  urine  passes  at  first  entirely 
through  the  wound,  but  after  tiie  end  of  the  first  day 
it  may  pass  several  times  by  the  urethra.  After 
forty-eight  hours,  it  again  passes  entirely  througii 
the  wound  :  about  tliis  time  the  rigid  tube  is  to  be 
removed,  as  by  this  time  tlie  sides  of  the  wound  are 
glazed,  so  that  there  is  no  danger  of  urinary  infiltra- 
tion, and  Ijesides,  if  left  longer,  it  is  likely  to  become 
cf)ated  with  phosphatic  deposit.     After  eight  nr  ten 
days  it  l)egins  to  pass  by  tlie  uretlira,  and  in  about 
three  weeks  aftei-  the  operation  it  ceases  to  pass  by  the 
wound  altogethei'.    There  is  no  risk  of  stricture  foikjw- 
ing  tliis  wound  of  the  urethra,  liecau.se  tlie  incision  is 
longitudinal,  or  in  the  long  axis  of  tiir  tulic,  and  not 
transverse  (IJi;.nt'an).     In  boys,  tlir  npcration  ditl'ers 
soini^wliat  from  the  same  opei-ation  in  adults.     In  lh<' 
adult  the  bladdi.T  is  easily  opened  into,  but  the  dilll 
culty  is  the  r(:mova,i  of  tlur  stone  :  in  boys,  on  tlie 
otiiei-  hand,  the  stone    is   easily  extracted,    but  the 
dillicidty  is  to  o})en  into  iJie  bladder  (( 'i 1 1  iv\  i;).  This 
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diflerence  depends  iipon  the  relative  position  of  the 
bladder,  and  the  size  of  the  prostate  gland  in  the 
child  and  in  the  adult.  In  the  child  the  hladder  is 
chiefly  an  abdominal  organ,  and  the  prostate  gland 
is  not  yet  developed. 

The  Following  Facts  are  Worthy  of  Special  Note: — 
In  making  the  deeper  incisions  the  side  of  the  knife 
should  be  kept  parallel  with  the  ramus  of  the  ischium, 
because  if  the  edge  be  turned  too  much  towards  the 
mesial  line  (1)  the  rectum  may  be  wounded;  and  if  the 
edge  be  turned  too  much  outwards  (2)  the  internal 
pudic  artery  may  be  cut,  which  is  bound  down  in  a 
strong  sheath  of  obturator  fascia  under  cover  of 
the  ramus  and  tuberosity  of  the  ischium  ;  (3)  The 
artery  to  the  bulb,  instead  of  coming  ofl'  from  the  in- 
ternal pudic,  between  the  two  layers  of  the  triangular 
ligament,  and  running  traversely  inwards  to  the  bulb, 
sometimes  arises  further  back,  and  sometimes  even  in 
the  ischio-rectal  fossa,  and  in  this  case  it  is  almost 
certain  to  be  wounded,  and  this  accident  is  attended 
with  considerable  danger  to  life,  from  hremorrhage. 
for  three  reasons — (ff)  From  its  size,  and  from  the  fact 
that  it  is  cut  (usually)  near  its  origin  from  the  parent 
trunk  ;  {b)  It  is  so  deejily  placed  that  it  is  ahnost 
impossible  to  apply  a  ligature;  and,  (c)  The  fibrous 
nature  of  the  tissues  in  which  it  lies  at  this  point 
tends  to  [trevent  its  contraction,  and  the  consequeni 
natural  arrest  of  the  hannorrhage;  the  proper  course 
is  to  enlarge  the  Avound  and  tie  both  ends  of  the 
bleeding  vessel.  (1)  The  incision  into  tlie  prostate 
should  be  as  limited  as  })ossiblc,  lest  the  knife  pass  be- 
yond it  and  cut  through  the  reflection  of  the  pelvic 
fascia  from  its  sides  and  front  (the  point  of  reflection,  j 
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however,  is  close  to  the  upper  part  of  the  prostate), 
forming  the  lateral  and  anterior  true  ligaments  of  the 
bladder,  and  thns  open  into  the  pelvic  cavity,  which 
accident  is  almost  certain  to  be  followed  by  infiltra- 
tion of  urine  and  diffuse  inflammation  ;  (5)  The  bulb 
must  be  avoided ;  (6)  If  the  knife  be  thrust  too  deeply 
in  the  last  stage  of  the  incision,  the  posterior  wall  of 
the  bladder  might  be  wounded.  In  performing  litho- 
tomy in  children,  there  are  certain  differences  in  the 
size  and  position  of  the  parts  concerned — (1)  The 
urethra  is  proportionately  larger  ;  (2)  The  perinseum 
is  more  vascular  usually  ;  (3)  The  rudimentary  state 
of  the  prostate  gland  ;  (4)  The  bladder  in  children  is 
situated  much  higher,  being  rather  an  abdominal  than 
a  pelvic  viscus  ;  (5)  If  the  point  of  the  knife  is  not 
raised  sufficiently  iu  making  the  deep  part  of  the  in- 
cision, the  bladder  may  not  be  entered  at  all,  but  the 
knife  may  pass  between  the  bladder  and  the  rectum,  and 
in  attempting  to  dilate  the  supposed  wound,  the  neck 
of  the  bladder  may  be  torn  from  the  urethra.  With 
these  differences  in  mind,  the  operation  is  performed 
in  the  same  way  as  in  the  adult. 

THE  MKDIAN  OI'KIIATIOK. 

In  this  case  tlie  incision  is  made  in  the  middle  line, 
in  the  space  between  the  rectum  behind,  ;uid  the  bulb 
in  front.  A  stall',  with  a  nnulian  gi'uovc,  is  passtul  into 
LIm;  bl.-iddcr,  and  the  index  linger  [nis.sed  into  the 
ri;i;tnni,  and  made  to  touch  and  rest  on  the  ii.pex  of  the 
prostate  gland.  The  knife  is  then  entered  with,  its 
edge  directed  upwanls,  \\\\\{  an  inch  in  front  of  the  anus, 
and  its  [xiint  .sn  dii'ccted  iJiat,  itcnts  ;i.  .small  part  of  the 
apex  of  the  pi'Orilate,  and  the  meiiibi'aiiou.s  urethra;  il, 
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is  then  made  to  cut  forward  for  a  little  waj',  openiug 
the  membranous  irrethra  a  little  more  fully.  A  ball- 
pointed  probe  is  then  passed  along  the  stalf  into  the 
bladder  and  the  staff  withdrawn.  The  finger  is  then 
introduced  and  the  prostate  gland  dilated  sufficiently, 
if  this  be  possible;  this  operation  has  been  characterised 
as,  'small  incision,  much  dilatation,'  but  it  is  doubtful 
whether  it  is  altogether  '  dilatation.'  After  dilatation 
is  completed  the  stone  is  extracted  with  the  forceps. 

Advantages — (1)  It  is  said  to  be  more  easily  per- 
formed ;  (2)  there  is  less  bleeding,  as  it  is  in  the  median 
raphe,  and  there  is  no  risk  of  cutting  the  artery  to  the 
bulb ;  (3)  it  is  said  to  be  impossible  to  open  up  the 
visceral  layer  of  the  pelvic  fascia,  as  it  is  dilatation, 
not  cutting ;  there  is  less  injury  to  the  lateral  ligaments 
of  the  bladder.  Disadvantages — (1)  Danger  of  wound- 
ing the  bulb  ;  (2)  danger  of  wounding  the  rectum,  botli 
greater  than  in  lateral ;  (3)  the  space  is  small  and  it 
cannot  he  used  for  large  stones ;  the  dense  ring  which 
surrounds  the  urethra  prevents  great  dilatation,  both  in 
the  prostate  and  at  the  neck  of  the  bladder;  (4)  it 
cannot  be  used  in  the  cliild,  as  probably  the  neck  of 
the  bladder  woukl  be  torn  from  tlie  urethra  during  the 
'  dilatation,'  aaid  besides  there  is  practically  no  prostate 
in  the  child.  It  is  recommended  in  cases  of  (1)  foreign 
bodies  in  the  bladder ;  (2)  in  cases  of  small  stone,  less 
than  one  inch  in  diameter,  Avherc  '  crushing '  cannot 
be  used,  rjj.,  as  for  cystitis;  (3)  in  cases  of  numerous 
small  stones,  or  after  lithotrity  where  fragments  aix' 
left  ;  (I)  in  cases  where  loss  of  blood  is  a  serious 
matter  to  the  patient. 

The  Bilateral  Operation. — In  tliis  ojieration  a  curved 
ir;in;j\  er;.e  iuci,',ioji  iN  luade  half  an  inch  abo\-e  thd  anu.'<. 
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towards  which  its  concavity  looks,  the  extremities  of 
the '  incision  extending  for  about  two-thirds  of  the 
distance  between  tlie  anus  and  the  tuber  iscliii  on  cacli 
side.  By  this  incision  there  is  divided — (1)  skhi  ;  (2) 
superficial  fascia;  (3)  sujjerficial  nerves  of  the  perin;euru  ; 
(4)  superficial  vessels  of  the  perintieum  ;  (5)  the  super- 
ficial muscles  of  tlie  perinseum  (see  dissection  of  per- 
inseum)  ;  (6)  membranous  portion  of  tlie  irrethra  and 
the  compressor  urethrae  muscle.  Into  this  opening  the 
double  Jitltotome  cache  is  introduced  and  passed  into 
the  bladder  along  a  grooved  median  staff,  with  its  con- 
cavity upwards ;  but  when  once  in  the  bladder  the 
concavity  is  turned  downwards,  the  S2:)ring  in  the  handle 
is  jDressed,  and  the  blades,  previously  'set,'  arc  made  to 
cut  their  way  out  in  withdrawing  the  instrument. 
Through  the  opening  thus  made  in  the  prostate  the 
■stone  is  extracted. 

THP:  HfGH  OK  SUr]!A-rUf31C  OPf<;i!ATION. 
It  may  be  necessary  to  perform  this  ojxu'ation — -(1) 
'Oil  account  of  the  large  size  of  the  stone ;  (2)  rigid  \n\) 
joint ;  (3)  contracted  pelvic  outlet.  The  bladder  iiinf<t 
bi;  distended  with  twelve  or  sixteen  ounces  of  some 
warm  antise])tic,  so  tliat  it  can  lie  felt  al)o\H'  the  ])ubes  ; 
if  it  cannot  liold  water  tlieii  this  operation  caiinnf,  be 
performed.  An  elastic  ring  may  be  passed  round  tlie 
p(;nis  to  ])revent  its  escape.  This  may  be  acconiplishc'd 
througli  a  silver  catlieUsr,  the  oiicning  df  M'liicli  is 
si'curi.'ly  ])lugged,  and  instrument  li'l'L  in  the  lilaildrr 
to  serve  as  a,  guide  during  the  lattd'  part  of  tlie  npera- 
fion  ;  01'  it  may  be  laken  mit  and  a,  stalf  iiil,r(nliii'rd  for 
fill;  >.anie  purpose.  The  patient  rest;;  un  his  liack,  with 
liis  [lolvis  raised  f<mi'  nr  li\c  inches,  so  as  fn  alliiw  Ihc 
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1)owels  to  gravitate  upwards  and  not  press  on  the 
bladder;  his  legs  are  allowed  to  hang  over  the  end  of 
the  table.  An  incidon  two  and  a  half  or  three  inches 
is  made  in  the  median  line  immediately  above  or  partly 
over  the  pubes,  so  as  to  reach  that  part  of  the  bladder 
Avhich  is  uncovered  by  peritoneum.  In  cutting  down 
to  the  bladder  at  this  point,  the  structures  divided  arc 
— (1)  the  skin  ;  (2)  the  superficial  fascia  ;  (3)  sheath  of 
the  recti,  and  the  adjoining  edges  of  the  recti  and 
jjyramidales  are  then  separated,  and  Avith  the  finger  or 
the  handle  of  the  knife  separate  the  loose  cellular  and 
fatty  tissue,  and  divide  (4)  tlie  transversalis  fascia,  and 
the  anterior  surface  of  the  bladder  is  exposed.  Make 
out,  if  jiossible,  the  reflection  of  the  peritoneum,  and 
then  depress  the  handle  of  the  staff  which  is  in  the 
bladder  so  as  to  jDroject  its  point  above  the  pubes,  and 
open  the  bladder  by  cutting  down  upon  this  as  guide. 
The  opening  is  then  enlarged  downwards,  the  force] >s 
introduced,  and  the  stone  extracted.  A  distensible  air 
bag  is  sometimes  introduced  into  the  rectum  to  push 
the  bladder  forward  and  upward,  and  also  to  steady  it. 
The  wound  may  then  be  closed,  both  iir  the  abdomen 
and  in  the  bladder,  and  the  urine  drained  off  by  a 
siphon  per  urethram  ;  or  both  mn,j  be  left  open  and  a 
dramage  tube  passed  into  the  fundus  of  the  bladder 
and  left  there  for  a  week  or  ten  days.  The  chief 
dangers  of  this  diicration  arc — (1)  the  risk  of  infiltration 
uf  urine  into  tlie  celhdar  tissue  nf  the  wound  ;  (2)  the 
risk  of  wounding  the  peritoneum. 

LITIIOTEITY. 
In  this  operation  the  stone  is  crushed  in  the  bladder, 
anil   the  iJidverised  fragments  expelled  or  extracted 
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through  the  iirethra.  The  instrument  used  for  this  pur- 
pose is  called  a  Uthofrite;  the  operation  was  formerly 
performed  at  several  sittings,  and  the  shorter  these 
sittino-s  were  the  better,  because  the  long  continued 
contact  of  instruments  with  the  mucous  membrane 
of  the  l^ladder  is  apt  to  produce  cystitis,  leading  to 
pyaemia,  or  even  death.  At  the  first  sitting  the 
stone  was  simply  crushed  and  tlie  fragments  were  left 
to  be  pulverised  and  extracted  at  subsequent  sittings. 
l!ut  the  crushed  stone  thus  left  is  apt  to  produce 
great  irritation  in  the  mucous  membrane  of  the 
bladder,  and  unless  care  lie  talvcn  in  tiro  treatment 
of  the  patient  between  the  sittings,  small  fragments  of 
the  stone  are  apt  to  be  driven  into  the  neck  of  the 
bladder,  or  even  into  the  urethra,  causing  great  pain 
and  injury  to  the  tissues  ;  and,  even  M'ith  the  greatest 
care  in  the  final  e;c/ploration,  small  fragments  were  apt 
to  be  left  which  formed  the  nuclei  of  subsequent  calculi. 
(,)uite  recently  (speaking  in  1882)  a  new  operation 
has  been  introduced,  called  Litholapaxy,  by  Bigelow, 
who  was  the  first  to  plan  and  carry  out  the  operation. 
For  its  perfomiance  the  following  special  instruments 
are  required  (1)  a  lithotrite;  (2)  a  large  evacuation 
catheter;  {?>)  an  aspirating  siphon.  'i'he  following 
advantages  are  claiined  for  this  operation  (1)  The  stone 
is  cruslied  and  removed  at  a  simjlc  dtiing,  so  that  the 
Ijladder  is  thus  freed  from  tin;  irritation  caused  by 
small  fragments  of  stone  retained  in  its  interior  for  a 
lengthened  period,  and  thc^  urethi'a  is  also  freed  from 
the  irritation  of  their  possible  |)assage  between  the 
sittings  (as  in  lithotrity);  and,  further,  tlie  fragments 
are  completely  removed,  so  that  none  are  left  to 
fnrm    the,    nuclei    of    siihscqnent    calculi  ;    (2)  the 
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lUholrite  lock  is  more  easily  closed  than  in  tlio  ordinary 
lithotrite,  being  closed  by  a  simjjle  turn  of  tbe  wrist 
without  displacing  the  hands,  and  the  blades  are  so 
formed  that  they  allow  of  the  easy  escape  of  detritus, 
so  that  laceration  of  the  neck  of  the  bladder  is  prevented 
in  the  withdrawal  of  the  instrument;  (3)  the  stone 
need  not  be  pulverised,  because,  (4)  the  catheter  used 
is  very  large,  its  inventor  taking  advantage  of  the  fact 
that  tlie  urethra  admits  of  great  dilatation. 

This  is  the  operation  that  is  always  performed  now, 
under  the  name  of  Lithotrity  at  a  single  sitting;  the 
old  lithotrity  is  a  thing  of  the  past.  In  the  great 
majority  of  cases  of  stone,  lithotrity  is  the  operation 
performed  for  their  cure;  according  to  Sir  H.  Thojisox 
it  is  the  operation  for  nine-tenths  of  adult  cases  of 
stone.  The  special  instruments  required  are  (1)  a  set 
of  large  evacuating  catheters;  (2)  an  exhausting  syringe; 
(3)  a  lithotrite. 

Conditions  Necessary  for  Crusliing.— (1)  A  bladder 
not  too  irritable,  it  must  be  able  to  retain  at  least  three 
or  four  ounces  of  urine;  (2)  kidneys,  prostate,  and 
uretlu-a  liealthy ;  there  must  be  no  stricture  of  the 
urethra  present.  (3)  The  patient  must  not  be  too 
young ;  under  fifteen  years  lithotomy  is  usually  to  lie 
jn'cferrcd.  (4)  Tlie  stone  must  not  be  too  large  or  too 
hard ;  tlie  size  is  not  of  so  mucli  moment,  but  a  very 
liard  stone  is  a  serious  ol>j('ction.  (5)  Several  calculi 
are  rather  against  crushing,  especially  if  tliey  are  hard, 
'i'he  patient  is  placed  on  Ids  back  on  a  firm  mattrass  or 
ta,lile,  with  his  pelvis  raised  above  the  level  of  tlie 
slioulders  by  a  firm  pad,  three  or  four  inches  thick,  so 
tliat  tlic  stone  may  roll  to  the  posterior  surface  of  tlie 
bladder;  a.  i)i]low  is  placed  under  his  head  and  his 
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thighs  are  separated  so  that  his  knees  are  about  a  foot 
apart.    In  children,  and  in  cases  of  enlarged  prostate,  it 
may  be  necessary  to  raise  the  pelvis  a  couple  of  inches 
more.    The  Surgeon  stands  on  the  right  side  of  the 
patient.    An  anaesthetic  should  be  administered.  The 
urine  is  first  drawn  off  by  a  lioUow  sound,  or  catheter, 
and  then  four  or  five  ounces  of  tepid  carbolised  water 
is  slowly  injected ;   the  urine  is  drawn  off  to  enable 
the  Surgeon  to  tell  how  much  fluid  there  is  in  the 
bladder.    Too  much  is  bad,  because  the  stone  readily 
moves  about  and  '  dodges '  the  lithotrite  ;  yet  it  must 
contain  a  fair  amount  to  prevent  the  mucous  membrane 
from  lacing  grasped  by  the  lithotrite,  or  being  injured 
by  the  splinters  of  the  stone.   To  pass  the  lithotrite— 
It  is  warmed  and  oiled  and  the  blades  closed  and 
pointed  downwards ;  the  penis  is  then  raised  by  the 
left  hand  and  drawn  over  the  lithotrite,  which  is  held 
almost  parallel  Avith  the  abdomen  at  this  stage.  It 
thus  descends  to  the  bulb,  the  shaft  becoming  gradually 
perpendicular  ;  it  is  not  to  be  depressed  at  this  stage, 
as  is  usual  wlien  passing  a  catheter,  as  this  would 
make  the  blades  impinge  upon  the  upper  wall  of  tlie 
uretlira  in   front  of   the  triangular   ligament,  and 
probably  rupture  the  urethra.    It  is  kept  perpendicTdar 
and  allowed  almost  to  pass  by  its  own  weight  till  the 
point   readies  the   prostatic,   urethra,  and  Ihm.  the 
liandlc  is  depressed  and   the   instrument  enters  tlie 
bladder.     To  catch  the  stone  twd  i.lans   may  Ix; 
n,lnpted  -(l)  To  make  the,  litiiotritc  hunt  for  the  stone 
(CiviArJo's,  or  the  Continental  plan);  the  stone  is  first 
felt  by  the  closed  litliotrite,  which  is  then  opened  and 
the  blades  turned  down  n|>on  tlic  stone,  just  as  a  bird 
j.icks  up  a  stone  witli  his  l)eak  ;  this  method  may  Im' 
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necessary  occasionally  in  picking  up  stones  Leliind  an 
enlarged  prostate,  but  is  not  so  good  as  the  next 
method.  (2)  To  make  tlie  stone  come  to  the  lithotrite 
(Brodie's,  or  the  English  method).  The  lithotrite  is 
never  shifted  from  the  mesial  plane ;  it  rests  in  the 
middle  line,  the  blades  are  then  opened  wide,  the 
under  one  depressed  Avhen  the  stone  rolls  into  its 
grasp.  The  stone  must  not  be  crushed  in  this  position, 
but  the  lithotrite  must  first  be  raised  to  make  sure 
that  no  mucous  membrane  is  grasped;  it  is  then 
screwed  home  gradually  and  completely.  The  instru- 
ment must  never  be  withdrawn  till  the  blades  are 
screwed  completely  home,  otherwise  fragments  are  left 
between  the  blades  and  lacerate  the  neck  of  the 
bladder  and  urethra.  The  fragments  are  then  removed 
by  means  of  the  large  evacuating  catheters  and 
aspirating  siphon. 

Calculus  In  the  Female.— Stone  is  of  rare  occurrence 
in  women.  When  it  does  occur  it  may  be  removed — 
(1)  By  IWiedasy,  i.e.,  through  the  dilated  urethra, 
dilated  either— (a)  By  sponge  tent,  or  dilator,  or 
(h)  by  incising  the  mucous  membrane ;  (2)  by  liflio- 
fomy~{a)  suprapubic  operation  as  in  the  male,  (h)  the 
urethral  operation,  by  introducing  a  grooved  staff  ami 
cutting  along  it  into  the  bladder,  (r)  the  vafiiml  opera- 
tion, by  cutting  through  the  anterior  wall  of  the 
vagina  and  l,ase  of  the  bladdei-  (3)  by  lifhofrifii  or 
liiholapaxy. 
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CHAPTER  XXXVIII. 

THE  PELVIS  (Continued). 

THE  UEETHRA. 

Length.- — Tho  length  of  this  canal  in  the  male  is  from 
eight  to  nine  inches ;  in  the  female  it  is  only  about  an 
inch  and  a  half  in  length,  and  corresponds,  as  we  have 
seen,  to  the  prostatic  portion  of  the  male  urethra. 

Divisions. — -In  the  male  it  is  divided  into  three  parts, 
(fl)  ilie  pvri4ai}r  poriion.  This  part  is  about  an  inch 
and  a  (j^uarter  in  length,  and  passes  almost  directly 
downwards,  but  slightly  forwards.  It  is  situated  about 
the  middle  of  the  prostate  gland,  but  rather  nearer  its 
anterior  surface,  and  is  in  front  of  the  middle  lobe.  In 
connection  with  it  we  notice  the  following  parts  : — (1) 
As  it  opens  into  the  bladder  there  is  a  transverse  fold 
of  mucous  membrane  called  the  'uvula  vesic.T.'  (2) 
('ontinuous  with  this  there  is  n  median  ridge  called  the 
'■re.s7  of  the  urethra,  rapnl  (i(dlina(fivU  or  rprvnuiv- 
lanvm.  {?>)  On  either  side  of  this  crest  there  is  a 
deprcHsion  called  the  prosiallc  t<inus,  and  in  it  may  lie 
seen  the  openings  of  numerous  prostatic  ducts ;  (1)  at 
the  summit  of  iJie  crest  t.here  is  n,  median  opening  called 
the  .^Invii  ponilarix  :  and  (H)  at  ca,ch  side  in  the  walls  of 
tlie  sinus  are  seen  the  openings  of  thr;  mmmov  cjanila- 
lorij  fhvtx.  (Ji)  The  meiiihrdiinii'^  jiorllnn.. — Tlie  leiigtli 
of  this  part  is    anterior  wall,  thrce-i|uarters  of  au  inch  ; 
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posterior  wall,  lialf  an  inch.     It  is  directed  forwards 
and  downwards,  extending  from  the  ajsex  of  the  pros- 
tate gland  to  the  bulbous  portion  of  the  urethra,  and  is 
contained  between  the  two  layers  of  the  triangular 
ligament,  the  anterior  layer  of  which  it  pierces,  and  is 
about  an  inch  below  the  symphysis  pubis.     It  is 
surrounded  by  the  compressor  urethra}  muscle,  and  is 
the  most  frequent  seat  of  spasmodic  stricture.  Spas- 
modic stricture,  however,  may  occur  at  any  part  of  the 
membranous  or  penile  portion  of  the  urethra,  for  the 
urethra  is  as  truly  a  muscular  tube  as  the  oesophagus, 
and,  like  it,  has  a  complete  muscular  coat.    \c)  The 
spongij  portion.— Th.&  posterior  part  of  this  portion  is 
sometimes  called  the  hiilhous  portion  from  the  fact  that 
it  is  surrounded  by  the  bulb  of  the  urethra  (which  is 
simply  tlie  dilated  posterior  part  of  the  corpus  spong- 
iosum, just  as  the  gians  penis  is  the  dilated  anterior 
part).    The  length  of  the  spongy  portion  is  from  five 
to  six  inches  (the  bulbous  part  occupies  about  one  incli 
of  this).    The  direction  of  this  part  necessarily  varies 
with  the  state  of  the  penis  ;  the  bulb,  however,  is  the 
lowest  part  of  the  Avhole  canal,  and  into  it  the  ducts  of 
Cowper's  glands  open.    The  bulb  is,  further,  the  most 
frequent  seat  of  organic  stricture,  probably  because, 
being  the  lowest  part,  the  inflammatory  products  tend 
to  accumulate  at  this  point.    Along  the  floor  of  \]\o 
spongy  portion  proper  numerous  mucous  follicles  njien. 
their  orifices  being  directed  towards  the  meatus  ;  there 
is  also  a  large  one  in  the  roof  of  thai  jiart  of  the  urethra 
situated  in  the  gians  penis,  and  is  called  the  laanni 
magna,  and  this  one  must  be  avoided  in  passing  a 
catheter. 

Size  and  Shape  of  the  Urethra.— The  urethra,  as 
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we  have  already  pointed  out,  admits  of  considerable 
dilatation,  so  that  no  exact  measurement  is  obtainable 
of  its  absolute  size ;  we  can,  however,  compare  the  size 
of  one  part  with  another.  When  closed,  it  is  simply  a 
slit — at  the  anterior  part  the  slit  is  vertical,  further 
Ijack,  the  slit  is  transverse,  while  in  the  prostatic  por- 
tion, the  slit  is  curved  with  its  concavity  downwards, 
as  seen  on  transverse  section.  It  is  narrowest  at  the 
meatus,  and  the  next  narrowest  part  is  at  the  junction 
of  the  membranous  with  the  spongy  portion — i.e.,  as  it 
pierces  the  triangular  ligament  (anterior  layer).  If  the 
prostatic  part  be  distended  it  is  seen  to  be  fusiform  in 
shape,  being  widest  in  the  middle,  and  a  little  contracted 
at  each  end ;  the  membranons  portion  is  the  narrowest. 
The  bulbous  part  of  the  spongy  portion  is  dilated ;  it 
then  grows  somewhat  smaller,  hut  expands  again  in 
the  glans  penis  to  form  the  fossa  navicularis,  and  then 
rontracts  to  form  the  meatus. 

Curves  of  the  Urethra. — In  the  flaccid  condition  of 
the  penis,  the  general  course  of  the  urethra  somewliat 
resembles  the  letter  S  lying  on  its  side,  but  when  the 
penis  is  erect  the  anterior  curve  is  obliterated,  and 
lience  this  is  called  the  temporary  curve  ;  the  permanent 
curve,  however,  remains  under  all  circumstances,  and 
we  liave  thus  two  curves — (1)  tlic  temporary,  and  (2) 
the  permanent,  and  to  this  latter  tlie  curve  of  the 
catheter  corresponds.  Tlie  permanent  curve  is  main- 
tained ])y — (1)  tlic  jielvic  fascia-  (ixing  the  neck  of  (he 
bladder  and  the  prostate  gland  ;  (2)  the  connection  of 
the  root  of  the  penis  with  tlie  pnbes  by  means  of  the 
suspensory  ligament  of  the  penis  ;  (3)  the  two  laycu's  of 
Ihc  triangular  ligament  lixing  the  membranous  part  ; 
(I)  the  connection  of  tlie  base  of  the  triangular  liga.- 
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ment  with  the  superficial  fascia  of  tlio  perinKaiiii,  ami 
through  it  to  the  'central  point  of  the  perinEeum.'  It 
is  of  importance  to  remember  that,  the  finger  in 

the  rectum,  the  bulb,  membranous  part  of  the  urethra, 
prostate  gland,  and  even  the  base  of  the  bladder  beyond, 
may  be  felt.  These  parts  are  more  easily  distinguished 
if  a  catheter  be  previously  introduced  ;  and  in  this  way 
the  fact  of  having  made  a  false  passage  may  be  detected, 
the  catheter  not  being  found  in  the  bladder,  nor  bear- 
ing tlie  proper  relation  to  the  parts  in  question.  To  be 
right,  the  cathether  should  be  felt  exactly  in  the  middle 
line,  with  the  prostate  gland  and  the  rectal  wall 
lictween  it  and  the  finger  ;  in  false  passages  it  M'ill 
probably  not  be  in  the  middle  line,  and  the  finger  will 
recognise  only  a  iliin  layer  of  tissue  between  it  and  tlie 
catheter. 

Organic  Stricture  is  due  to  the  organisation  of  a 
plastic  exudation  thrown  out  into  the  submucous  tissue  ; 
this  is  transformed  into  fibrous  tissue,  which  Qradually 
contracts  and  closes  the  canal.  The  usual  causes  are — 
(1)  inflamraation  (usually  gonorrhoeal,  but  may  occasion- 
ally follow  non-specific  urethritis) ;  (2)  Traumathrn,  as 
nqsture  of  the  urethra  from  falling  across  a  .spar  with 
tlie  legs  apart,  when  tlie  urethra  is  snipped  across 
lictween  the  pul)ic  arch  and  the  spar.  TIk^  traumatic 
stric'turo  is  tlio  W(n"st  of  all  forms,  and  is  very  frequently 
situated  in  the  membranous  part  of  llie  urethra  : 
probably  99  per  cent,  arise  from  gonnrrlicea.  Locality. 
— according  to  Sir  JL  Tiio.msox — (1)  G7  per  cent,,  are 
found  near  the  junction  of  t]u>  bulbou.s,  with  tlie 
uieuibranous  portions ;  {'l)  at  or  near  tlie  external  orifice, 
17  pel'  cent.  ;  (;3)  10  per  cent,  between  tliese  two  points. 
It  is  well  t/O  not,c  tliat  strictui'c  is  not  found  in  tlie 


Resilient  Stricture. 


717 


prostatic  jjart  of  the  urethra;  examiners  tiiid  sonic 
diiHculty  in  believing  in  the  existence  of  prostatic 
stricture,  notwithstanding  they  are  told  of  it  so 
repeatedly.  One  of  the  earliest  signs  of  stricture 
is  frequency  of  micturition,  especially  at  night.  In 
examining  an  unknown  urethra  to  ascertain  the  exist- 
ence, or  otherwise,  of  stricture,  always  begin  with  a 
good  sized  instrument — say  iS'o.  10. 

I  will  only  but  very  briefly  indicate  the  treatment 
In  most  cases  dilatation  by  the  ordinary  method 
will  be  found  sufficient.  An  mstrument  as  large  as 
the  patient  can  comfortably  bear  is  passed  the  fii'st 
day;  then  at  intervals  of  from  three  to  four  days 
larger  sizes  are  passed,  till  the  meatus  will  admit  no 
larger  size — perhaps  from  14-16  English  size.  The 
instruments  are  taken  out  as  soon  as  passed,  and  after 
crettino-  a  warm  drink  and  half  an  hour  to  an  hour's 
horizontal  rest,  the  patient  may  be  allowed  to  depart ; 
it  is  M-ell  to  warn  him  on  the  first  occasion  that  he  will 
Find  the  stricture  worse  the  following  day  (from  the 
iuHammatory  efiusion)  but  l;)y  the  third  day  he  will  be 
all  riglit.  Ill  passing  catheters  tlie  rule  \?,— to  pass  the 
Hue  below  the  largest  one  pas^ied  oit  the  imlient''s  previous 
ri.-o't,  and  never  to  miss  a  xixe. 

Resilient  Stricture.—  By  this  is  meant  strictures  that 
very  rt^adily  dilate  up  to  the  full  size,  but  very  speedily 
return  again  to  the  contracted  ronditinn.  In  this  case 
it  is  impossililc  and  useless  to  tivat  tliciii  by  tlic  abnve 
method ;  it  was  for  suidi  as  tlio.se  that  Mr  Ibji.T 
introduced  his  iiieth.  id  of  '  splitting '  the  stricture  by 
a  special  wedge-sliaped  iiistruineiit.  The  risk  is  that 
the  mucous  iiiciiibrane  of  tln'  uictlua  will  also  be  split, 
and  leave  a  surface  for  septic  absorption. 
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Perinaeal  Section  (Syme).— This  method  of  external 
urethrotomy  is  emijloyed  in  obstinate  cases  of  stricture, 
where  there  are  at  the  same  time  large  and  numerous 
tistulse  and  great  induration  of  the  periiifeum,  and  the 
condition  refuses  to  improve  after  a  fair  trial  of  rest, 
and  drawing  oft'  the  urine  by   the  catheter.  .Tlie 
Instruments  required  are— Scalpels  and  bistouries, 
catheters  silver  and  gum  elastic  and  red  rubber,  tubing 
to  lit  catheter,  probes  straight  and  curved,  ,S3nne's 
shouldered  staff,  lithotomy  tapes,  a  large  number  of 
Wells's  forceps,  ligatures,  sponges,  etc.    The  patient 
IS  tied  up  in  the  lithotomy  position.     The  assistants 
required  are  the  same  as  in  lithotomy.     Syme's  staff 
is  then  passed ;  the  lower  half  of  this  staff  is  slender 
and  grooved,  but  the  upper  part  is  of  full  size,  and 
the  shoulder,  where  the  two  parts  meet,  rests  firmly 
against  the  face  of  the  stricture,  while  tlie  slender 
part    passes    through    it   into    the    bladder.  An 
assistant  holds   the   staff  in   his   right  hand  and 
ilraws  up  the  scrotum  with  his  left,  and  tlie  operator, 
seated  on  a  low  stool  facing  the  patient's  buttocks, 
makes  an  incision  in  the  median  raplic,  from  above 
downwards,  about  two   inches   long,   and  continues 
tlie  dissection  till  lie  can  distinguish  the  slioulder  of 
tlie  stafi;  whicli  is  tlie  guide  to  tlie  stricturi'.    He  then 
takes  a  sharp  straiglit  bistoury  in  his  riglit  hand,  and 
holds  the  staff  with  his  left,  enters  the  point  of  tlio  knife 
in  the  groove  in  tlic  staff  about  one  iiicli  below  tlio 
■^iiouldcr,  and  cuts  upwards  through  tlic  sln'cturc  :  lie 
next  Avithdraws  the  staff  about  a  (piarLer  of  an  inch 
and  extends  the  incision  that  much  furtlier  forwards. 
If  tlio  stricture  has  been  comiiletely  divided  tlie  thick 
part  of  the  stair  may  now  be  passed  tliruugh  it:  (he 
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.statr  is  then  witlidnnvn  and  a  large  gum  elastic 
catheter  (10  ur  12)  passed  and  tied  into  the  bladder, 
and  a  siphon  arrangement  attached  to  it  by  Avhich 
the  urhie  is  continuously  drained  off.  A  morphia 
supj)o.sitiory  is  then  introduced  and  the  patient  made 
comfortable  in  bed.  At  the  end  of  forty-eight  hours 
the  catheter  is  withdrawn,  and  about  three  days  later 
a  full-sized  bougie  should  be  passed.  Later  it  is  passed 
(ince  a  week  or  once  every  two  Aveeks,  as  circumstances 
may  require.  This  operation  may  also  be  used  instead 
iif  Holt's  plan,  in  resilient  stricture;  the  great  ad- 
vantage is  that  it  gives  the  dilatation  a  gooi.l  start,  a 
full-sized  instrument  being  passed  at  once,  and  all  that 
is  to  do  is  to  keep  it  from  contracting  again. 

THE  Pl^OSTATE  GLAND. 
This  gland  is  situated  behind  and  below  the  jjubes, 
embracing  the  neck  of  the  bladder,  and  lying  again,<f 
tlie  anterior  wall  of  the  rectum,  the  recto-vesical  layer 
of  pelvic  fascia  being  the  oidy  structure  that  is  inter- 
posed between  the  two.  In  size  and  shape  it  resembles 
a  chestnut.  It  is  closely  connected  with  the  anterior 
and  lateral  true  ligaments  of  tlic  Ijladder  (pelvic  fascia), 
which  join  it  at  its  upper  part,  and  for  this  reason  the 
anterior  ligament  is  called,  at  this  point,  the  '])ubo- 
[)rostatic '  ligament;  between  the  two  pul)o-prostatic 
ligaments  is  the  dorsal  vein  (if  the  )ienis.  It  lias  also 
attaclied  to  it  the-  anterior  Hbres  of  tlic  lin'ator  aiii 
muscle,  these  lilu'es  being  called,  for  this  rea.son,  the 
'  levator  pmstati.'  It  <;iinsists  (if  ),lirce  lobes — a  median 
and  two  lateral.  Tiic  middle  lube  is  the  smallest  ol" 
the  tlirec,  and  lies  iiiniicdiaiely  IieldW  tlir  prostatic 
pnitinii  (if  the  iii'ellira.  ;  it  is  pyrifunii  in  f-Iinpe,  inid 
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Avhen  ijroiiiinent  the  base  projeets  into  the  Lladder, 
forming  the  uvula  vedcie.    In  eklerlj^  men  the  i^rostate 
frequently  becomes  enlarged,  and  it  i.s  the  middle  lobe 
that  seems  to  enlarge  most,  or  whose  enlargement  gives 
rise  to  the  most  serious  consequences.    This  is  probably 
partly  from  its  position,  as  its  base  will  tend  to  grow 
in  the  direction  of  least  resistance,  that  is,  up  into  the 
bladder.    The  results  of  such  enlargement  are:— (1)  a 
pouch  is  formed  behind  the  projection,  so  that  the 
urine  tends  to  dribble  away  after  it  has  passed  in  a 
full  stream ;  in  many  cases,  also,  the  urine  lies  in  the 
pouch,  and  cannot  be  entirely  expelled,  and  the  unex- 
pelled  portion  soon  becomes  decomposed  and  ammon- 
iacal,  and  irritates  the  mucous  membrane  of  the  bladder, 
leading  to  chronic  cystitis.     (2)  The  projecting  part 
may  overlap  the  orifice  of  the  urethra  (which  is  normally 
the  lowest  point  of  the  bladder),  and  act  hke  a  valve, 
preventing  the  passage  of  the  urine  through  the  uretlu-al 
orifice,  and  the  more  the  patient  strains  the  tighter  it 
becomes.    (3)  It  alters  the  direction  of  the  urethral 
tube,  forming  a  little  recess,  and  this  must  be  kept  in 
mind  in  passing  a  catheter,  and  special  care  talcen  to 
pass  none  but  perfectly  purified  instruments  ;  otherwise 
tliis  Avell  of  urine  is  innoculated  with  septic  matters, 
the  i^robable  result  being  the  rapid  onset  of  scptiea?min. 

In  structure  the  gland  consists  of  (jlnnduhir,  Jihrou-^, 
and  ninxi'iilnr  elements  in  varialile  pru])orlioii  ;  [\\v 
'hypertrophy'  is  probably  in  many  cases  due  to  an 
increase  in  the  muscular  tissue  (ncni-striped),  lience, 
perhaps,  tlie  value  of  ei'got  in  this  condition.  It  is 
enclosed  in  a.  dense  lihrous  fnpsnlf  (k'ri\-cd  from  Ike 
])elvic  fascia  — from  the  vesical,  recto-vesical  jiarts,  and 
irom  tke  parietal  layer  as  avcII.     Ileneatli  tlie  capsule 
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lies  a  dense  network  of  veins — tlie  prostatic  plexus — 
into  which  tlie  dorsal  vein  of  the  penis  empties  itself. 
It  is  important  to  note  tliat  septic  thrombosis  some- 
times follows  operations  in  this  region. 

THE  TESTICLE. 

The  Testicle:  its  Coverings.  — ////c/?'oce/e. —The 
testicle  lies  obliquely  in  the  scrotum,  suspended  by  the 
spermatic  cord  and  its  coverings.  It  is  oval  in  shape, 
and  its  front,  sides,  ujiper  and  lower  ends,  are  smooth  ; 
Init  the  2)osterior  ^lart,  where  the  spermatic  cord  is 
attached,  and  where  the  vessels  enter  and  leave,  is  not 
smooth,  not  l>eing  covered  by  the  serous  membrane 
(r/scpraJ  kuier  of  tlie  innica  racjinalU).  The  gland 
itself  is  enclosed  in  a  strong  capsule  —  the  hmica 
alhuginea  —  which  is  a  dense,  fibrous  membrane. 
Cover ing.t  of  the  testicle  as  it  lies  in  the  st'rutum.—{l 
The  skin,  which  is  thin  and  dark  coloured,  and  usually 
in  rugae;  (2)  the  superficial  fascia,  which  in  this  region 
is  peculiar  in  the  fact  that  it  contains  no  fat,  but  has  a 
layer  of  non-striped  muscular  fibres— the  dartos  muscle  ; 
(.3)  the  intercolumnar  or  external  sperniatic  fascia;  (4) 
the  cremasteric  muscle  or  fascia ;  (5)  the  infundiludi- 
form  fascia ;  (6)  the  trmica  vaginalis,  the  special  serous 
meiribrane  of  the  testicle,  which  under  normal  conditions 
is  entirely  cut  olF  from  the  peritoneal  cavity.  It  con- 
sists of  a  visceral  and  a  parietal  layer :  the  visceral 
layer  covtirs  the  front,  sides,  upjier  and  lower  ends  of 
the  testichi ;  but  towards  tlie  ]>ostorior  jiart  it  is 
reflected  from  the  ttisticle,  and  becnmes  continuous  with 
the  parietal  layer.  The  parietal  layer  is  attaclied  to 
the  irifiindibidiform  fa.scia  by  loose  areolar  ti.ssue,  and 
is  more  cxtcii'-ivc  lhaii  Ihe  visceral   \m%  extending 
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higher  up  and  lower  down  than  the  testicle.  Tlio 
tunica  vaginalis,  like  other  serous  memhranes,  is  a 
closed  cavity,  and  it  is  of  importance  to  remeniher  that 
it  is  towards  the  front  and  sides  of  the  testicle,  so  that 
the  testicle  seems  suspended  at  the  back  of  this  serous 
sac ;  in  the  normal  condition,  however,  its  tAvo  layers 
are  in  contact.  Hydrocele  of  the  Tunica  vagincdis 
consists  of  a  collection  of  serous  fluid  icithin  the  cavity 
of  this  sac  ;  as  the  fluid  accumulates  it  forms  a  SAvelling 
at  the  front  and  sides  of  the  testicle,  and  also  passes  up 
in  front  of  the  spermatic  cord  towards  the  external 
abdominal  ring ;  it  also  passes  down  below  the  testicle, 
so  that,  if  well  marked,  the  testicle  cannot  be  felt  at 
the  bottom  of  the  scrotum.  In  tapping  this  distended 
sac  grasp  the  tumour  with  the  left  hand  so  that  the 
testicle  lies  in  the  centre  of  the  palm  and  plunge 
the  trocar,  with  a  sudden  thrust,  into  the  most  promi- 
nent part  of  the  front  of  the  scrotum,  so  as  to  avoid 
injury  to  the  testicle  which  is  usually  at  the  posterior 
part]  it  is  first  plunged  in  perpendicidarly,  and  then 
made  to  pass  obliquely  upwards.  In  tapping  avoid 
large  veins,  and  make  sure  that  the  case  is  not  one  of 
inversion  of  the  testicle — i.e.,  the  testicle  lying  in  front 
instead  of  at  the  back  of  the  scrotum ;  further  make 
.sure  that  the  condition  is  chronic.  The  position  of 
the  testicle  may  be  made  out  by  the  aid  of  a  candle 
and  stethoscope,  as  well  as  by  the  'testicular  sensn- 
tion.'  AVhen  the  sac  is  emptied,  a  solution  of  iodine 
is  injected  to  set  up  inflammatory  action  to  coat  the 
serous  surfaces  with  a  layer  of  non-secreting  lympli 
and  prevent  the  re-accumulation  of  tlie  ikiid;  it  may 
also  cause  adhesion  oi  tlie  serous  stu'faees,  but  this  is 
unt  the  essential  jiart  of  the  rure,  wliich  is  the  dcsdnc- 
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tion  of  the  serous  surfaces  and  deposition  of  non- 
secreting  lympli.  The  most  convenient  preparation  of 
iodine  to  use  is  Tinctura  lodini  of  the  old  Edinburgh 
Pharmacopoeia ;  of  this  sohition  inject  about  two 
drachms.  This  tincture  is  stronger  than  the  Tr.  lodi 
of  the  B.  P.,  but  not  so  strong  as  the  liniment.  After 
the  solution  is  injected  tlie  scrotum  must  he  well  sliulien, 
so  as  to  bring  it  in  contact  with  ever}''  part  of  the  secret- 
ing surface.  If,  however,  a  communication  exist  between 
tlie  cavity  of  the  tunica  vaginalis  and  the  general 
peritoneal  cavity,  irritating  fluids,  like  tincture  of 
iodine,  should  not  be  injected  lest  they  set  i;p  fatal 
peritonitis.  In  its  passage  the  trocar  pierces  the 
following  structures — (1)  the  skin  ;  (2)  the  suj^erficial 
fascia  and  dartos  ;  (.3)  the  intercolumnar  fascia  ;  (4)  the 
cremasteric  fascia  ;  (5)  the  inf undibuliform  fascia ;  (G) 
the  parietal  layer  of  the  tunica  vaginalis.  The  epi- 
did}nnis  is  situated  at  the  back  and  outer  side  of  the 
testicle. 

DIFFERENTIAL  DIAGNOSIS   liETWEEN   HERNIA  AND 
HYDROCELE  OF  TUNICA  VACINALIS. 


Scrotal  Hernia. 

1 .  Tumour  oblirpie  in  sliapc 
anil  direction. 

2.  Tlie  protrusion  lies  in 
front  of  and  covers  the 
spermatic  cord,  and  test- 
icle can  be  felt  at  the 
bottom  of  the  .scrotum. 
Scrotum  f'aTinot  be  fold- 
ed u|)  on  till',  ,'ibdoiiii'ii 
nsiii  !iydroccle((  'iiiene). 

?>.  An  imi)ulse  is  imparted 
l<>  tlif    tumour  if  tlic 


lijldrocele. 

1.  Tumour,  oval  or  pyri- 
forni. 

2.  The  cord  can  be  felt  free 
in  tlie  inguinal  canal  at 
external  ring,  and  tlir, 
testicle  cannot  be  fidt 
at  the  bottom  of  the 
scrotum,  but  is  situated 
lii'binil. 

.'').  No  impulse  on  coughing; 
no  gurgling  at  attempts 
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patient  cougiis ;  gurgling 
sound  at  attemjjts  at  re- 
duction ;  percussion  note 
clear  (if  intestine),  but 
dull  if  omentum. 
4.  No  transparency  on  ex- 
amination by  the  trans- 
mitted light  of  a  candle. 


at  reduction ;  percussion 
note  dull.  It  is  possible 
to  feel  the  rounded 
upper  end  of  the  tumour. 

4.  Is   usually  transparent 
when  thus  examined. 


In  Hwmatocele  (that  is,  a  collection  of  blood  in  the 
tunica  vaginalis,)  the  shape  is  usually  globular,  it  is 
lieavier  tlian  hydrocele,  and  hard  or  doughy  to  the 
touch,  opaque  to  transmitted  light,  and  dull  on  per- 
cussion. It  may  arise  from  a  traumatism,  when  there 
will  be  marks  of  bruising  in  the  tissues  of  the  scrotum  ; 
or  it  maj'  arise  from  a  puncture  of  a  vein  during  tapping 
for  hydrocele,  or  from  the  bursting  of  a  varicose  vem. 

Cirsocele  or  Varicocele  is  a  varicose  enlargement 
of  the  spermatic  veins  (the  plexus  pampiniformis). 
The  left  side  is  most  frequently  aflected  (1^  because 
the  vein  of  that  side  is  longer ;  (2)  it  is  apt  to  be 
pressed  upon  by  fsecxdent  accumulations  in  the  sigmoid 
flexure  of  the  colon ;  (3)  it  enters  the  left  renal  vein 
at  right  angles.  It  is  usually  found  in  young  adults 
up  to  twenty-five  years  of  age.  The  mass  is  pyramidal 
in  shape  with  the  base  below ;  it  feels  like  a  '  bag  of 
worms,'  and  it  may  be  possible  sometimes  to  see  the 
dilated  and  tortuous  veins.  When  he  lies  on  his  bade 
it  may  disappear;  if  tlien  the  finger  be  pressed  on  Uie 
external  ring  and  tlic  patient  made  to  stand  up  it  Avill 
return  in  spite  of  the  pressure  ;  this  distinguishes  it 
from  hernia. 

Sarcocele." — r>y  this  is  meant,  merely  a  solid  enlarge- 
ment of    the  testicle.      Tliis  may  be— (a)  Simple, 
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usually  a  form  of  claronic  iuflamnaation  following  acute 
orchitis,  and  aftecting  all  parts  of  tlie  testicle  equally ; 
it  is  smooth  and  uniform,  and  may  be  painful  and 
tender,  (i)  Tubercular,  affecting  the  epididymis  and 
the  vas  deferens  in  the  first  instance,  Avhich  become 
craggy  and  nodular,  with  perhaps  soft  spots  here  and 
there,  (c)  Syphilitic,  a  tertiary  phenomenon  appearing 
two  to  three  years  or  longer  after  infection ;  the  cord 
is  healthy,  the  body  of  the  testicle  alone  being  affected, 
and  is  very  often  accompanied  by  hydrocele  (hydro- 
sarcocele).  There  are  two  forms — (1)  It  may  be  a 
diffuse  orchitis,  or  (2)  it  may  be  in  the  form  of  a 
localised  gummatous  tumour.  [d)  Tumours  of  the 
testicle,  simple  or  malignant- — as  cystic  sarcoma  or 
chondro-sarcoma.  Cancerous  tumours  are  usually  of 
the  soft  and  rapidly-growing  form,  and  begin  in  the 
body  of  one  testicle  and  very  rapidly  infect  the  lumbar 
glands.  The  rapid  growth  and  the  absence  of  all 
inflammatory  symptoms  are'  suspicious. 

VARIETIES  OF  HYD1!,0( JELE. 

( 1 )  Of  the  Tunica  Vaginalis,  already  desnilied,  and 
cuii^^isting  of  un  accumulation  of  Huid  in  tlie  sac  of  the 
normal  tunica  vaginalis.  The  lluid  is  pale  yellow, 
without  smell.  Xcntral  in  reaction,  and  the  specific 
gravity  is  about  1024,  and  it  contains  al)Out  six  per  cent, 
of  albumen,  and  also  contains  fibrinogen.  In  old  chronic 
cases  it  may  have  a  glistening  tint  from  cholesterinc 
crystals.  (2)  Congenital  Hydrocele,  lh(!  proccftmn^ 
vaginalis  lias  remained  open,  so  tliat  a  communication 
exists  between  tlie  tunica  vaginalis  and  Ihe  peritoneal 
'■avity  (Fig.  G I).  (•'$)  Infantile  Hydrocele. — in  this 
fni'iii    tlie  jirnci's.-fii."  lia,s  (inly  cldsed   at   tlic'  iiitei'ual 
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abdominal  ring  (Fig.  65).  (4)  Encysted  Hydrocele 
of  the  Cord. — A  dropsy  of  small  unobliterated  portions 
of  tlie  processus;  it  is  obliterated  at  diflerent  j^arts  of 
its  course,  leaving  one  or  more  cbsed  sacs,  which,  become 
distended  with  serum  (Fig.  71).  Or  the  processus 
may  be  closed  at  the  upper  and  lower  parts  only, 
leaving  the  central  jsart  unobliterated ;  this  condition 
is  simply  an  arrest  of  a  natural  process.  jSTormally  the 
processus  first  closes  at  its  upper  part,  and  next  at 
its  lower  part,  and  finally  the  intervening  portion. 

Fig.  71. 


Encysted  Hydrocele  of  Cord. 

To  kIiow  tlio  (.■ouditioii  of  the  proucs.siia  v.ngiiiali.s  in  eiu'ystcil 
liyrlrocele  of  fhe  cord.  1.  Abdoiiiiii;i!  cavity.  "2.  Unobliterated 
jiarts  of  tlie  vaginal  jnoceKS  wliicli  become  distended  with 
fluid.    3.  Cavity  of  the  tunica  vaginalis,    -i.  Testicle. 

(5)  Encysted  Hydrocele  of  the  Epididymis. — It  may 

contain  pure  serum,  but  is  more  usually  serum  a 
mixture  of  seminal  fluid.  The  cyst  is  usually  attached 
to  the  head  of  the  epididymis.  Its  origin  is  doubtful  : 
it  may  be  (1)  a  dihated  seminal  tubule;  (2)  an  enlarge- 
ment of  the  ^Hydatid  of  Morgagni,''  which  is  the 
remains  of  the  duct  of  Midler;  (3)  tlie  organ  of 
( lii'akles — the  remains  of  the  "Wolihan  liody  or  its 
duct,  tlio  ras  ahcrrnns.  Tlic  fluid  contains  only  a  trace 
of  albuincn,  and  cfl'crvesccs  oii  adding  an  acid,  from  the 
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preseiicu  uf  alkaline  carbouatey ;  its  opalescence  is  due 
to  the  presence  of  seminal  fluid,  and  the  spermatozoa 
may  be  recognised  under  the  microscope. 


THE  BLADDER. 
This  is  one  of  the  pelvic  viscera.  When  empty  it 
lies  entirely  within  that  cavity  behind  the  pubic  bones 
and  is  of  a  triangular  form ;  when  moderately  din- 
tended  it  is  of  a  rounded  form,  and  Avhen  fully  distended 
it  is  ovuid  in  shape  and  rises  above  the  pubes  and 


Fig.  72. 


Base  of  Bladder  showing  the  Trigone. 

1.  Point  at  whicli  ti>  piiiictuvc  tlic  Ijinilcler  per  rectum. 
1.  'J.  Line  of  poritoiiijul  rcdection.  3.  Vosicula  sominalis. 
4.  V;is  cld'ercus.    i.  Ureter. 

enters  the  hypogastric,  or  even  the  umbilical,  region. 
Its  relations  to  the  prostate  and  rectum  are  given  else- 
where. 

Puncture  of  the  Bladder. -Tliis  operation  may  be 
performed  either  from  the  rectum  or  above  the  pubes, 
and  in  doing  so,  advantage  is  taken  of  the  anatomical 
facts  that  there  is  no  peritoneum  on  tlie  l)ase  of  the 
bladder  (tliat  is,  the  ]i!i,rt  towards  ilu;  rectum)  nor  on 
the  antcrrj-iiifcrioi'  surfuc     'I'lic  part  left  uncovered 
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varies  with  the  amount  of  distension  of  the  oi'gan. 
In  tapping  aboAT  the  pubes,  the  bladder  must  be  dis- 
tended, so  as  to  raise  the  reflection  of  the  peritoneum 
Avell  above  the  pubes  ;  in  tapping  from  the  rectum,  it 
must  be  done  exactly  in  the  middle  line,  and  close  to 
prostate.  The  part  which  may  be  punctured  Avith 
safety  is  triangular  in  shape  (the  external  trigone), 
and  has  the  following  boundaries : — On  either  side  are 
the  vasa  deferentia  (a  vas  on  each  side),  and  imme- 
diately beyond  these,  the  vesiculae  seminales ;  the  base 
of  the  triangle  is  formed  by  the  line  of  reflection  of 
the  peritoneum  on  to  the  rectum,  and  at  the  apex  of 
this  triangle  the  prostate  gland  is  situated.  If  the 
puncture  be  not  in  tlic  middle  line,  the  vasa  deferentia 
or  A^esiculte  seminales  may  be  injured ;  and  unless  well 
forwards  towards  the  apex  of  the  triangle,  the  peri- 
toneum might  be  punctured.  This  operation  may  be 
rendered  necessary  for  retention  of  urine  in  cases  of 
stricture  of  the  urethra,  or  in  cases  of  rupture  of  the 
same  structure,  where  it  is  impossible  to  pass  a 
catheter. 

Cock's  Operation— or  opening  the  urethra  bcliind 
the  stricture.  The  patient  is  tied  up  as  for  lithotomy. 
The  operator  then  passes  his  left  fore-flnger  into  the 
rectum  and  places  it  upon  the  apex  of  tlie  prostate, 
and  then  passes  a  broad,  sharp-pointed,  double-edged 
knife  straight  down  to  tlie  apex,  exactly  in  the  middle 
line  of  the  perina3um.  Tlie  extenial  wound  is  tlien 
enlarged  somewhat,  the  knife  withdrawn,  and  a  probe- 
ponited  director  with  a  handle  passed  into  the  M-ound 
through  the  uretlira  and  int(j  tlie  bladder;  along  lliis  as 
guiile,  a  tube  is  passed  fitted  Avitli  rings,  whereby  it  can 
be  tied  into  the  blatli]i;r. 


The  Reft II  III. 


THE  KEL'TUM. 
Tlie  rectum  extends  from  the  left  sacro-iliac  syncliou- 
drosis  obliquel)'  downwards  and  to  the  right  to  the 
nuddle  of  the  saerum,  and  then  curves  forwards  and 
inwards  in  front  of  the  sacrum  and  coccj'x  ;  it  then 
passes  downwards  and  backwards  from  the  tip  of  the 
coccyx  to  the  orifice  of  the  anus.  It  is  divided  into 
three  parts — the  first  part  extends  from  its  commence- 
ment to  the  second  or  third  sacral  vertebra  ;  the  second 
part  from  the.  second  or  third  sacral  A'ertebra  to  the  tip 
of  the  coccyx  ;  the  tliird  part  from  the  tip  of  the  coccyx 
to  the  anal  orifice — this  part  being  about  an  inch  and  a 
lialf  in  length.  The  length  of  the  entire  rectum  is 
about  eight  inches.  Relations. — Tlie  first  xxirt  is 
sui'rounded  by  peritoneum,  Avhicli  also  binds  it  to  tlie 
front  of  the  sacrum  as  far  down  as  the  second  or  third 
sacral  vertebra — this  fold  being  known  as  the  iiiesa- 
rectum  ;  in  front  of  this  part  is  the  recto-vesical  pouch 
of  peritoneum  and  a  part  of  tlic  bladder  in  the  male, 
ljut  in  the  female  the  pouch  of  Douglas,  tlie  uterus, 
and  the  upper  part  of  the  posterior  -wall  of  the  vagina. 
Tlic  mconrl  imrt  is  only  partinlly  sui'rounded  by  the 
jieritoiieuin,  tlie  front  and  ujjpcr  part  of  its  sides  aloni^ 
being  in  relation  to  it  ;  at  its  lower  part  the  peritoneimi 
is  reflected,  in  the  male,  on  to  the  back  of  the  bladder, 
but  in  the  female  on  to  the  jiosterior  wall  of  the  vngina. 
In  the  nial(',  the  base  of  ilie  bladder  lies  iiniiiediately 
over  this  ])iirt,  and  between  the  two  aiv  the  vcsiruhe 
semiiiales  a,ii(I  tlie  vasa  defercntia ;  but  in  llic  female 
the  posterior  vaginal  wall  is  in  relation  to  it.  This 
part  is  attached  by  loose  areolar  tissue  to  the  front  of 
tin;  saeniiii  ;ind  eoecyx,  and  is  also  in  relation  to  the 


730 


The  Anatomy  of  Surgery. 


visceral  layer  of  the  pelvic  fascia.  The  tldrd  pari  has 
no  relation  to  the  jjeritoneum,  hut  is  in  close  relation  to 
the  pelvic  fascia  and  the  levatores  ani  muscles,  which 
support  this  part  of  the  rectmn ;  the  rectal  layer  of  the 
pelvic  fascia  joins  the  rectum  about  four  inches  from 
its  lower  end,  and  at  the  same  time  eusheaths  the 
levatores  ani;  further,  the  recto-vesical  layer  of  the 
pelvic  fascia  (or  recto-vaginal  layer  in  the  female)  is  also 
in  relation  to  the  rectum.  The  prostate  gland  in  the  male 
is  close  to  the  commencement  of  this  part,  while  in  the 
female  the  perinteal  body  is  in  relation  to  its  anterior 
surface  throughout  its  whole  extent,  because  at  this 
point  the  rectum  and  the  vagina  diverge. 

The  Finger  in  the  Rectum  may  feel  the  folloAving— 
(1)  the  temperature  of  the  part,  as  indicating  the  exis- 
tence or  otlierwise  of  inflammation  of  the  rectuju  itself 
or  the  parts  near,  such  as  the  prostate  ;  (2)  the  trigone  of 
the  bladder  separated  from  the  finger  by  the  wall  of  the 
rectum  with  the  rectal  and  recto-vesical  layers  of  jielvic 
fascia  Avith  a  packing  of  cellular  tissue  betAveen  ;  (3)  the 
vesiculic  seminales  and  vasa  deferentia  ;  (4)  the  prostate 
gland ;  (5)  the  membranous  part  of  the  uretlira  passing 
from  the  apex  of  the  prostate ;  (6)  the  triangular  ligament 
proper,  as  a  tight  band  stretching  bet^veen  the  rami  of 
the  pubes  and  ischium.  In  relation  to  the  prostate 
gland  it  is  important  to  note  whether  it  is  hypertrophied : 
a  weight  of  one  ounce,  or  a  measurement  of  two  inches 
by  one  signifies  hypertrophy.  Also  note  the  nodular, 
feel  with  soft  spots  here  and  there,  cliaracteristic  of 
tubercular  disease,  and  the  large  size  and  puljiy  feel  of 
encephaloid  cancer  sometimes  met  witli  in  young  bo_ys. 
In  regard  to  tlie  vesiculPB  seminales  and  vasa  deferentia 
the  chief  [loint  Lo  note  is  the  existence  or  not  of  tuber- 
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calar  disease.  (7)  It  is  also  possible  to  feel  the  obturator 
foramen,  and  of  importance,  therefore,  in  the  obturator 
form  of  hernia.  (8)  The  sacrum,  coccyx,  spines,  and 
tuberosities  of  the  ischium.  I  purposely  avoid  even 
naming  the  many  wonderful  tilings  that  the  finger  of 
the  practised  gynecologist  can  detect  in  this  and  the 
neighbouring  passage. 

Excision  of  the  Rectum. — This  operation  may  be 
performed  for  malignant  disease,  provided  the  patient 
is  not  too  old  or  exhausted,  if  the  finger  can  be  passed 
beyond  the  disease,  and  if  the  diseased  mass  is  freely 
moveable  showing  that  it  has  not  infiltrated  neighbour- 
ing parts,  especially  towards  the  base  of  the  bladder. 

The  bowel  must  be  thoroughly  emptied  by  an  enema 
before  the  operation.  The  patient  is  placed  in  the 
ordinary  lithotomy  position,  and  a  sharp-pointed  bistoury 
is  pas.sed  into  the  rectum,  the  point  being  brought  out 
at  the  tip  of  the  coccyx,  and  the  parts  between  the  anus 
and  the  coccyx  divided  by  a  single  cut  exactly  in  the 
middle  line.  If  necessary  the  coccyx  may  be  excised 
to  give  more  room.  During  the  uperation  all  bleeding 
vessels  must  Ijc  seized  at  once  by  Wells's  forceps. 
Ligatures  are  then  passed  into  the  tw(,>  sides  of  tlie 
wound  whereby  the  edges  may  be  held  a])art  during 
the  sidjsequent  steps.  An  incision  is  next  carried 
round  the  anus  from  the  margins  of  the  wound,  and 
the  gut  then  separated  from  its  ijosterior  attaclnueiii,s 
by  means  of  the  fingcsr  and  scissors  ;  tlie  sides  are  next 
df;alt  with,  and  then  the  gut  is  ]:)ullcd  back\va,rds  and 
carefully  separated  from  its  anterior  connections,  having 
previously  passed  a  sound  into  tlie  male  bladder,  and 
the  finger  into  the  vagina  if  the  pa-lient  be  a,  female,  to 
act  as  "uides.     Tlie.  'Mit  itself  uiiisL  now  lie  divided; 
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"'•■^  niii  v  1.0  ,loii,.  I,y  I  ho  ,Vnis,-ur,  scissors,  or  1 1,,, 
">i'nuo-o,ui(orv.  Ar.onliu-  t..  IIaukison  ('i;iim's  it  is 
>i«Hoss  to  ;.ttoin|.|  lo  l.ring  down  llio  nuu'ous  inoml.rMiK" 
'  "'"  'iividod  out  I.,  tlio  Minis.  ;is  tlu>  stilohos  alwiiys 
Kuo  way.  'I'ho  wouiul  nuist,  W  waslio.i  with  chlori.K' 
Hohition  ami  sprinklod  wiih  io.lofonn  ■  the 
"onn.i  is  1,-tY  to  l.oal  hy  -nnn.lation.    Tho  oaiisos  of 
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-'hiotly    poritonitis,    polvio   oolhilitis.  and 
huMMorrliaov, 

The  Pelvic  FflSOia.^  This  tasoia  consists  of  a  parii'lal 
1'=>''I.  rovoriuK         w.'dls  of  tho  ludvir  cavity,  aiul  a 
rmrral  part,  which  connects  ll,c  various  pelvic  viscera 
with   cacli   oilier  and    wiih   liic  walls  of  ihc  pelvis. 
The  /.„r/,/,f/  part  is  attaclied  to  the  hriiii  of  the  true 
I'olvis  and  the  posterior  surface  of  tlie  juihic  hones,  and 
passes  down   into  the  pelvis.  .■overin,i;'  ihe  ol.furalor 
intennis  nmsele,   and   is  altadied  to  the  spine  and 
Inberosity  of  the  isehiuni  ;  on  the  posterior  pelvic  wall 
It  .'overs  the  pyriforniis  ninscle  and  the  sacral  jdoxns  of 
nerves,   l.uf   is  hehiud  the  internal  iliac  artery,  the 
{Ahiteal.  sciatic,  and  pndic  branches  of  which  ha\i 
piiMVo   it  in  order  to  escape  from  Ihe  pel\ is.  Tin 
nWn;ii  part  is  given  oil"  from  the  parietal  laver.  on  ; 
line  with  the  spine  of  the  ischium  and  the  hack  of  tin 
puhos,  the  point  wliere  the  two  diverge  being  known 
as  the   'white  line."     The  most  anterior  part  pas.ses 
backwanl  to  the  iipi>,  r  suvlace  of  the  prostate  gland, 
torming  the  'puboprostatic  ligament.'  and  then  passes 
on  to  the  bladder,  as  the  anterior  true  ligament  of  that 
viscus.    Tile  lateral  part  divides  intv.  three  layers--tlie 
most  superior  forms  the  lateral  true  ligaments  of  the 
'•ladder,   the  middle  pas.-^es  between  the  base  of  the 
bladder  and  the  lecluni  (the  iveto-vesieal  laycil  while 
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til'-  iiior^t  iiifcrioi  — tlic  nictal  layer — ]>hhh<:h  iui'l<;r  tli'; 
Hii(:(jiiil  ■.mil  third  j^arf.H  of  t))'-.  r';';tiini,  and  cn.-li'iutliH  tlic 
l';vat/^r  ani.  'J  lic  relation  ol'  tliat  part  of  tli';  j^arictal 
layer  of  pelvic  faneia  ahove  the  'white  line'  (tlie 
'iindivided'  pel  vie  faneia,  of  Ho/ne;  l^j  the  vi.H^;eral  layer, 
haH  heen  compared  t^^  that  of  tlie  wall-j<aper  and  carfjet 
of  a  room  ;  and  it  in  thin  earpet  whieh  munt  on  no 
aeeount  he  eut  in  the  operation  of  iithoto/ny. 

Pelvic  Peritoneum.    In  the  Male— It  eompleU.-ly 

inve-ilrf  tJie  iirnt  part  of  the,  reeturn,  al.HO  fon/iing  the 
me.^j-reetiim  to  thin  part,  or  the  meKentery  hy  whieh  it 
in  eonneeted  to  the  iijipei'  part  of  the  naenim  ;  it  next 
invextH  the  niden  and  anterior  anjieet  of  the  Heeond  part  of 
the  reetnm,  leavin^^  it  about  three  inehe.s  above  the  anuK, 
and  [/Miiiri'^^  on  to  the  lower  and  jioHterior  Hurfaee  of 
the  lihi'lder.  It  then  pafiKe,-;  ff^rwardn  upon  tlie 
]><jiiU;nfjr  Hurfiv.i;  of  tlie  bladder,  until  it  reacheH  itn 
Kummit;  it  now  leaven  the  bladder  altogether,  envelop- 
ijig  the  uraeJiUH  and  lining  the  ant';rior  al;dominal  wall. 
At  tlie  BideH  it  covers  the  bla/lder  an  far  as  the  level  of 
the  oblit/irat'jd  liyj^ogantrie  arteries. 

In  the  Female,  between  the  reetum  and  the  uteniK, 
tlie  peritonenni  formrt  a  j^oueh  called  the  /'oxck  of 
lJ<m'jl.an.  It  alH'j  coverw  a  Hmall  part  of  the  upper  end 
of  the  vagina,  and  the  cervix,  bo'iy,  and  fnnduB  of  the 
iit",riiH,  on  the  poHt/;rior  aHjiect ;  at  tlie  niden  it  formn 
the  broad  liganienlH  of  the  uterun.  In  front  it  p;iHHes 
down  to  the  level  of  the  internal  oh  of  the  ut<jru8,  and 
from  tliat  point  \h  reflected  on  to  tli''  poHterior  surface 
of  the  bladder;  th"  rcHt  of  itK  coiirHC  in  aH  in  the  male. 
Tlie  J'l/udi  uf  iJoiiijUiH  \y,  Hiilidivided  into  three  l*y 
meariH  of  two  iitero-rectal  foldH,  ff>rme<]  hy  folds  of 
p<-ritoneuni    pJiHKing,  b'-tw<"-n    the    r'-ctum    and  tli" 
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uterus ;  these  folds  contain  the  ureter,  the  obliterated 
hypogastric  artery,  the  superior  vesical  artery  and  a 
mass  of  cellular  tissue.  The  left  division  of  the  pouch 
is  deeper  than  the  right.  In  the  broad  ligament  we 
find— (1)  The  round  ligament  of  the  uterus ;  (2)  the 
Fallopian  tube ;  (3)  the  ovary  with  its  ligament,  this 
order  from  before  baclovards ;  also  (4)  the  parovarium ; 
(5)  the  nerves,  vessels,  and  lymphatics  of  the  uterus 
and  ovary;  (6)  a  considerable  quantity  of  loose 
cellular  tissue,  which  is  frequently  the  seat  of  pelvic 
cellulitis. 

THE  SPERMATIC  CORD. 

This  structure  extends  from  the  internal  abdominal 
ring,  through  the  inguinal  canal  to  the  back  part  of  the 
testicle.     Its  special  coverings  are  — (1)  The  inter- 
columnar  or  external  spermatic  fascia ;  (2)  the  cremas- 
teric fascia — consisting  of  fibrous  tissue  and  muscle  ; 
(3)  the  internal  spermatic  or  infundibuliform  fascia,  or 
fascia  propria.     The  component  parts  are— (1)  The 
vas  deferens  or  excretory  duct  of  the  testicle  ;  (2)  three 
arteries — (a)  the  spermatic,  from  the  abdominal  aorta  ; 
(i)  the  cremasterir,  from  the  deep  ejjigastric  :  and 
(c)  the  artery  to  the  vas,  from  the  superior  vesical  ; 
(3)   the   spermatic   plexus   of   veins  (jmmpinifonn 
pUxAis).     This  plexus  forms  the  chief  mass  of  the 
cord  and  passes  up  in  front  of  the  vas,  but  at  the 
upper  part  they  collect  into  a  single  trunk  whicli 
enters  the  abdomen  through  the  internal  ring,  termi- 
nating on  the  right  side  in  the  inferior  vena  cava,  but 
on  tlio  left  side  in  the  left  renal  vein.  (1)  Ly]uj)hatics, 
which  bivminate  in  the  luuibar  glands,    (f))  Xerves — 

Sympathetic  jilexus  ;  (h)  the  gcnUal  liraunh  nf  f  lic 
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genito-crural,  wliicli  supplies  the  cremasier  muscle. 
This  fact  explains  the  '  cremasteric  reflex '  best  seen  in 
hoys — that  is  on  tickling  the  inner  side  of  the  thigh 
over  the  distribution  of  the  crural  branch  of  the  same 
nerve,  the  testicle  of  that  side  is  observed  to  rise  almost 
or  quite  up  to  the  external  abdominal  ring. 

The  Vas  Deferens  can  always  be  recognised  by  the 
hard,  firm,  whip-cord-like  sensation  it  gives  when  the 
cord  is  held  betAveen  the  finger  and  thumb.     It  com- 
mences at  the  lower  part  of  the  globus  minor  and 
ascends  along  the  posterior  and  inner  side  of  the  testis 
and  epididymis  and  then  along  the  posterior  part  of 
the  cord ;  at  the  internal  abdominal  ring  it  lies  to  the 
inner  side  of  the  spermatic  vessels,  then  hooks  round 
the  deep  epigastric  artery  and  descends  upon  the  inner 
side  of  the  external  iliac  vessels  into  the  pelvis.  It 
iiow  passes  downwards  and  backwards  upon  the  side 
of  the  bladder,  crossing  to  the  outside  of  the  obliterated 
hypogastric  artery ;  it  next  passes  to  the  inner  side  of 
the  ureter  and  reaches  tlie  Vjase  of  the  bladder,  where 
it  becomes  dilated  and  slightly  sacculated,  and  lies,  at 
the  trigone,  to  the  inner  side  of  the  corresponding 
seminal  vesicle.    At  tlie  base  of  the  prostate  it  unites 
with  the  duct  of  the  seminal  vesicle  to  form  the  common 
ejaculatory  duct;  this  duct  runs  forwards  and  ujjwards 
in  the  prostate  and  along  tlu;  sides  of  the  sinus  pocu- 
laris,  ending  in  a  slit-like  opening  at  the  margin  of  the 
sinus  in  the  ])rostatic  urethra.     Vm-\\  vas  is  aljout  two 
feet  in  lengtli  ;  the  walls  are  very  tliick  and  dense,  but 
the  canal  is  extremely  snialL    In  ih-scriliing  \hv  course 
of  the  vas  note  \h<'  iire  '  iiniem.' 
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CASTRATION. 
This  may  Idg  required  for  malignant  disease  of  the 
testicle,  as  cystic  sarcoma,  chondro-sarcoma  ('enchon- 
droma'J,  and  the  different  forms  of  cancerous  disease  ; 
also  in  '  simple  '  conditions  that  have  resisted  local  and 
constitutional  treatment,  as  large  hernia  testis,  which  is 
a  source  of  annoyance  and  discoiufort  to  the  j^atient, 
some  forms  of  syphilitic  testicle,  and  in  tuhercular 
disease,  to  prevent  systemic  infection. 

The  pubes  is  sliaved,  liaving  first  made  sure  of  the 
absence  of  hernia  on  the  side  to  be  operated  upon,  the 
patient  is  placed  upon  liis  hack  with  liis  legs  and 
tliiglis  hanging  over  the  end  of  the  table.    The  instru- 
ments  required   are— Scalpel  or  straight  bistoury, 
bhmt  hooks,  sponges,  ligatures,  silk  ligature  for  cord, 
aneurism  needle,  Wells's  forceps,  drainage  tube,  anti- 
septic dressings,  scissors,  chloroform,  &c.    The  Surgeon 
stands  between  the   patient's  legs  and  grasps  the 
posterior  part  of  the  testicle  with  his  left  hand  so  as 
to  tighten  the  parts  in  front.     In  ordinary  cases  the 
incision  should  extend  from  the  external  abdominal 
ring  to  the  bottom  of  the  scrotum,  in  order  to  insure 
free  access ;  if  tlie  tumour,  be  large  and  the  skin  much 
stretched,  so  as  to  endanger  its  vitalit}-,  also  in  cases 
where  it  is  involved  by  tlie  malignant  growtli,  two 
ellijjtical  incisions  should  be  made  wide  of  tlie  disease 
enclosing  a  part  of  the  skin  of  the  scrotum.  The 
tunica  vaginalis  should  be  next  opened,  lest  an  old 
h?Rmatocele  may  have  been  mistaken  for  a  solid  tumour 
of  the  testicle,  aiul  the  testicle  itself  must  be  examined 
before  attacking  tlie  curd,  lest  the  original  diagnosis 
may  be  at  fault,  and  it  is  loo  late  to  remedy  mistakes 
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wlien  the  cord  is  divided.  The  testicle  is  then  grasped 
with  the  left  hand,  Avhile  the  coverings  are  shelled 
ott'  with  the  right,  and  the  firm  fibrous  niesorchium, 
stretchmg  between  the  back  of  the  testicle  and  the 
scrotum,  divided  by  a  touch  of  the  scalpel.  The  cord 
is  then  isolated  as  high  as  thought  necessary,  and  in 
the  case  of  malignant  disease  it  will  be  well  to  open 
up  the  iiiguinal  canal  upon  a  director,  in  order  to 
go  if  possible  above  the  furthest  limits  of  the  disease. 
In  dividing  the  cord  Ave  are  always  warned  to  be 
careful  lest  it  be  pulled  up  into  the  inguinal  canal 
before  the  vessels  are  tied,  and  so  pass  beyond  the 
reach  of  easy  ligature;  the  cause  of  this  retraction  is 
said  to  be  the  cremaster  muscle.  This  muscle  arises 
from  Poupart's  ligament,  and  is  inserted  into  the  spine 
of  the  pubes  by  a  small  tendon,  and  it  is  about  as 
difficult  to  see  how  it  can  lift  the  cord  above  its  inser- 
tion, as  it  is  to  imagine  a  man  lifting  himself  by  pulling 
upon  the  waistband  of  his  trousers.  The  cord  is 
grasped  l3y  two  pairs  of  Wells's  forceps,  as  it  is  too 
slippery  to  be  held  by  the  fingers  of  an  assistant,  and 
an  mmiTisia  needle,  with  a  double  ligature  of  stout 
silk,  gradually  passed  tlirough  it ;  the  ligature  is  then 
divided,  and  the  cord  tied  in  two  lialves  or  tlic 
•Staffordshire  knot  may  be;  used.  Some  tie  it  en  manse. 
A  slutrp  needle  is  not  used  to  transfix  the  cord  lest  it 
puncture  a  vein  and  set  up  phlebitis  ;  the  ligature 
being  passed  Uirotujli,  llie  cord  prevents  any  ri.sk  of 
-lipping.  The  arteries  and  veins  of  the  cord  arc  then 
tied  or  twisted  separately.  Tlio  cord  is  tben  divided 
lialf  an  inch  below  tlie  ligature,  and  the  testicle 
liberated  by  the  fingers,  aided  by  a  touch  of  the  knife. 
All  bleeding  ve.-.-^el«  .ire  then  .■secured,  especially  in  the 
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.sejitum  scroti,  a  drainage  tube  is  introduced  and 
brought  out  at  the  lowest  part  of  the  wound,  and  the 
incision  closed  with  sutures.  Should  the  operation  be 
performed  for  tubercular  disease  tlie  vas  must  be 
separated  and  divided  as  far  up  as  possible,  the 
operator  bearing  in  mind  the  existence  of  the  deep 
epigastric  artery.  The  possible  existence  also  of  a 
patent  processus  vaginalis  must  be  kept  in  mind, 
especially  in  the  young,  lest  the  injury  set  up  fatal 
peritonitis. 

The  dangers  of  the  operation  are — erysipelas,  peii- 
tonitis,  simple  or  sej^tic,  and  septic  thrombosis. 

THE  PENIS. 

The  two  rorpura  cacernosa  form  the  chief  Ijulk  of 
the  organ ;  they  are  placed  side  by  side  above,  and  in 
the  groove  below  is  lodged  the  corpus  spongiosum  which 
is  pierced  throughout  its  whole  extent  by  the  urethra. 
Cunningham  facetiously  likens  the  relation  of  the  three 
parts  to  the  two  barrels  and  ramrod  of  a  double- 
barrelled  gun ;  only  in  tliis  case  it  is  not  the  harrels 
that  are  perforated  but  the  ramrod.  The  root  of 
the  penis  is  formed  by  the  bulb  and  the  two  crura. 
Tlie  crura  are  formed  by  the  di\crging  corpora  ca^-er- 
nosa,  and  arc  attached  to  the  sides  of  the  pubic  arch  : 
the  hiilb  is  formed  by  an  expansion  of  the  corpu.s 
spongiosum,  and  rests  upon  the  anterior  surface  of  the 
ti'iangular  ligament.  Covering  the  bulli  we  lind  the 
accelerator  urimv  muscle,  wliile  each  crus  is  covered  by 
the  erector  penis  nnisclc  of  the  corresponding  side.  In 
fi'unt  the  corpora  cavernosa  end  in  rounded  extremities, 
which  are  overlapped  by  the  glans  penis— the  expanded 
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uuturior  end  uf  tlic  corpus  spongiusuni.  Tlie  prepuce 
consists  of  two  layers — an  external  or  cutaneous  layer, 
and  an  internal  or  mucous,  or  more  properly,  muco- 
cutaneous. Tlie  skin  passes  for  a  variable  distance 
beyond  the  glans,  and  is  tben  folded  in  upon  itself 
forming  the  prepuce ;  the  internal  layer  is  attached  to 
the  sulcus  behind  the  corona  glandis,  where  it  blends 
with  mucous  membrane  covering  the  glans.  Below  the 
glans  is  the  framum  prepntii  stretching  from  the  lower 
angle  of  the  meatus  ;  in  the  frajnum  is  a  small  vessel 
which,  if  wounded,  may  give  rise  to  serious  hiEUiorrhage. 
The  free  margin  of  the  prepuce,  just  where  the  thin, 
red,  and  moist  muco-cutaneous  layer  joins  the  cutaneous 
or  outer  layer,  is  the  narrowest  part  of  the  opening  of 
the  prepuce,  and  it  is  this  narrow  ring  that  gives  rise 
to  the  trouble  in  phimosis  and  paraiahimosis.  It  is  im- 
portant to  note  this  ring  in  reference  to  the  operation 
of  circumcision  ;  the  contraction  is  not  of  great  breadth, 
being  merely  narrow  and  ring  like,  hence  all  that  is 
required  is  to  remove  this  ring,  and  if  it  is  not  removed 
it  matters  but  little  what  else  is  taken  away,  tlie  con- 
dition will  not  be  relieved  without  a  second  operaticju. 

Phimosis. — In  tliis  condition  tlicrc  is  usually  a  long 
foreskin,  the  -irificr  of  which  is  so  contracted  that  it 
prevents  e.\p(jsiin'  of  tin;  glans,  uJid  leads  to  tlic  I'e- 
tention  of  tlie  sebaceous  secretion  (smegma,  preputii, 
secreted  by  the  glands  of  Tyson),  setting  uji  local 
irritation  and  intlammation,  and  may  even  prevent 
the  patient  making  water  properly.  Tlie  condition 
may  be  congenital,  or  acquired,  usually  the  result  of 
iuflamation  or  disease. 

Circumcision  is  performed  for  the  relief  of  the  above 
conditions.     In  performing  the  operation  bear  in  mind 
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^vliat  has  already  been  stated  about  the  relations  of  the 
cutaneous  and  mucous  parts  of  the  prepuce.  A  tape, 
or  special  clamp,  or  an  elastic  tourniquet  is  passed 
tightly  round  the  root  of  the  penis  to  control  the 
haemorrhage  during  the  operation.  The  prepuce  is 
then  pulled  baclcivarch  slightly,  till  the  constricting  riwj 
is  visible,  whicli  is  then  seized  by  a  pair  of  catch 
forceps,  and  then  tlie  prepuce  jiuUed  forwards  over  the 
end  of  the  glans ;  this  insures  the  removal  of  the  tight 

Fig.  73. 
1  2 


Phimosis. 


G.  (;i;uis  )ieiiis.  C.  Covoiifi  glandis.  H.  H,  The  ooutniclcd 
ling  that  prevents  the  iirepnce  from  being  ]nilled  back  ;  it  is 
also  the  point  that  sliould  be  .seized  by  tlic  forccjis  in  cireniu- 
cision.  1.  The  cvitanuous  layer  of  the  preiniec.  2.  The 
'mucous'  Layer.  ;i.  'i.  Points  at  whicli  the  prcinicc  should 
nut  be  grasped  by  the  fdrceps  in  cireunieision. 

ring  which  is  the  cause  of  the  condition.  A  pair  of 
long  bladed  polypus  forceps  (or  dressing  forceps)  is 
tlien  pliiced  on  the  penis  at  a  level  with  the  corona,  the 
Ijlados  pointing  for-\vards  and  do^\■nwards ;  the  glaii.-^ 
slipping  back  is  tlnis  protected,  and  tlie  prepuce  i.'^ 
sliced  oil'  by  a  sharp  scalpel  or  scissors  closi?  to  the 
forceps.  IMany  operators  dispensi'  altogether  with  the 
use  cif  (he  I'urceph  a.'-  a  protective.     The  mucoub  layer 
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still  coveriiif;  the  glaus  is  slit  up  along  the  dorsum  as 
far  as  the  corona  with  probe-pointed  scissors ;  it  must 
then  be  detached  from  the  glans,  to  which  it  is  often 
adherent,  by  means  of  the  finger  and  thumb,  or  a  probe 
swept  round  the  organ.  The  square  corners  are  then 
to  bo  trimmed  oft'  with  the  scissors,  and  the  mucous  and 


Fig.  74. 

1  2 


Paraphimosis. 


fi.  (Hans  penis,  C.  ( 'orna  glandis.  li.  I!.  Tlie  contiartod 
Vint;,  which  is  hnld  hehind  the  corona  and  l<cc]is  \ip  Mic 
condition,  1,  Tlie  collar-lil<e  .swelling  I'oi  rued  by  tlio  swollen 
and  a.'dematou.s  'nnicous'  l.aycv  of  the  i)rci)uce.  '1.  The 
cut.inooiis  Layer  of  the  prepuce, 

cutaneous  layers  .stitched  together  witli  silk,  either  l^y 
the  ordinary  interrupted  or  ccmtinuous  .suture.  The 
].>atient  nnist  rest  in  lied  for  a  week  or  ten  days. 
In  infants,  sutures  are  unncccssar}^  ;  all  that  is  re- 
quired  is  to  wrap  a  strip  of  dry  lint  or  ifHlofurm 
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gauze  behind  the  corona  to  keep  back  the  mncous 
membrane. 

Paraphimosis. — In  this  condition  the  prepuce  has 
been  drawn  forcibly  back,  and  the  ring  before  mentioned 
sinks  into  the  sulcus  behind  the  corona  glandis  and 
effectually  larevents  the  replacement  of  the  parts  into 
their  proper  position  ;  the  constriction  speedily  causes 
great  swelling  from  congestion  and  oedema  forming  a 
large  round  collar,  which  is  the  swollen  nmcous  layer 
of  the  prepuce,  and  which  is  placed  in  frnnf  of  the  con- 
stricting ring.  In  cases  requiring  an  incision  the  largo 
coUar  is  drawn  forwards  and  the  point  of  a  narrow- 
bladed  scalpel  passed  into  the  sulcus  behind  it ;  it  is 
usually  done  in  the  middle  of  the  dorsal  surface  of  the 
penis,  but  as  the  vessels  are  there  it  would  probably  lie 
better  to  go  a  little  to  one  side. 

Amputation  of  tfie  Penis. — The  chief  risk  of  this 
operation  is  the  production  of  an  impermeable  organic 
stricture  of  the  urethra  at  the  point  of  section.  To 
avoid  this  the  corpus  spongiosum  must  be  mf  longer 
than  the  corpora  cavernosa.  Some  means  must  be 
adopted  to  control  the  ha?morrhage,  such  as  the  elastic 
tourniquet,  or  Clover's  clamp;  the  slcin  is  then  divided 
circularly,  and  the  corpora  cavernosa  cut  carefully 
through  from  the  dorsal  surface,  care  being  talcen  not 
to  wound  the  corpus  spongiosum,  which  is  then 
separated  from  the  cavernosa  in  front  and  divided 
tliree  qirarters  of  an  inch  furtlier  forwards.  The  urethrn 
is  then  split  by  a  varying  number  of  incisions  and 
stitched  to  the  skin  wound  ;  luiuco  as  the  skin  surface 
contracts  it  tends  rather  to  dilate  tlie  uretliral  canal. 
The  structures  divided  are — (1)  skin  ;  (2)  just  under 
ilie  skin  on  the  dorsum,  the  central  vein  witli  an  artery. 
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and  a  nerve  on  eacli  side  ;  (3)  the  corpora  cavernosa 
with  the  pectiniforni  septum,  with  an  artery  to  each 
corpus,  and  one  to  the  septum  ;  (4)  the  corpus  spong- 
iosum. There  are  therefore  five  arteries  to  ligature — 
the  two  dorsal  arteries,  one  for  each  corpus  cavernosum, 
and  one  in  the  septum. 
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CHAPTER  XXXIX. 
ATTACHMENT  OF  MUSCLES. 

ORIGIN,    INSERTION,    AND  NERVOUS   SUPPLY    OF  THE 
JIORE  IMPORTANT  MUSCLES  MENTIONED  IN  THE 
PRECEDING  PAGES. 

HEAD  AND  NECK. 

1.  Sterno-cleido-mastoid — Arke^hom  tho  top  of  the 
sternum  and  posterior  surface  of  tlie  inner  tliird  of  tlie 
clavicle,  and  is  inmrfed  across  the  mastoid  process  of 
the  temporal  bone  and  the  outer  half  of  the  .superior 
curved  line  of  occipital  bone.  Nerves — Spinal  accessory 
and  branches  from  the  cervical  plexus. 

2.  Sterno-hyoid — Arises  from  the  back  of  the 
sternum,  lir,st  costal  cartilage,  and  clavicle,  and  is 
inserted  into  the  body  of  the  hyoid  bone.  Nern- — 
Descendens  noni. 

3.  Sterno-thyroid — Arises  from  the  back  of  tlu^ 
first  piece  of  the  sternum,  and  is  inserted  into  an 
olilicpie  line  on  the  side  of  tlie  tliyroid  cartilage. 
Nerve — Descendens  noni. 

4.  Omo  hyoid — Arises  from  the  upper  border  of  tlie 
scapula,  close  to  and  on  the  transverse  ligament  : 
inserted  into  tlie  body  of  the  liyoid  lione.  Nern — 
I  )e.scen(lens  noni. 

Thyro-hyoid— /ir/.sw  from  the  olili(|ne  line  of  tlic 
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thyroid  cartilage ;  in/terted  into  tlie  l)0(ly  and  groat 
cornn  of  the  hyoid  hone.  Nerve — Special  hranch 
from  ninth  (hypoglossal). 

6.  Masseter — Arises  from  the  zygomatic  arch  and 
malar  bone ;  inserted  into  tlie  angle  and  ramus  of 
lower  jaw. 

7.  Temporal  —  Arises  from  the  temporal  fossa; 
inserted  into  the  apex  and  inner  surface  of  the 
coronoid  process. 

8.  Internal  Pterygoid — Arises  from  the  pterygoid 
fossa,  especially  the  inner  surface  of  the  external 
pterygoid  plate ;  inserted  into  the  angle  and  inner 
surface  of  ramus. 

9.  External  Pterygoid  —  Arises  from  the  under 
surface  of  the  great  wing  of  the  sphenoid  and  the 
outer  surface  of  the  external  pterygoid  plate ;  inserted 
in  front  of  the  neck  of  the  condyle  of  the  lower  jaw, 
and  into  the  inter-articular  fdiro-cartilage.  Nerres — 
Tlie  ahove  four  muscles  are  supplied  by  the  third 
division  of  the  fifth  cranial  nerve. 

10.  Digastric  —  Arises  from  the  groove  in  the 
mastoid  i.rocoss,  perforates  the  stylo-hyoid,  and  is 
attached  to  the  body  of  the  hyoid  bone  by  a  central 
tendon  ;  inserted  into  tlie  under  surface  of  tlie  lower 
jaw  close  to  the  sym])liysis.  Nerves — Postci'ior  belly 
by  the  facial,  anterior  by  the  mylo-liyoid  brancb  of  the 
inferior  dentnJ  (liftli). 

11.  Scalenus  Anticus— froni  the  itntcrior 
tubercles  nf  the  transverse  processes  of  the  third, 
fourth,  fifth,  and  sixth  cervical  vertebrre  ;  inserted  min 
the  tubercle  on  the  inner  margin  of  Iho  first  rili, 
between  tlie  grooves  for  lli<'  subrlavian  artery  and  vein. 

12.  Scalenus    Medius— /lr/>.s'   from    ilic  posterior 
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tubercles  of  the  transverse  processes  of  all  the  cervical 
vertebrfe  except  the  first ;  inserted  into  the  upper 
surface  of  the  first  rib  behind  the  groove  for  the  sub- 
clavian artery. 

13.  Scalenus  Posticus — Arises  from  the  posterior 
tubercles  of  the  transverse  processes  of  the  lower 
cervical  vertebrte  ;  inserted  into  the  outer  surface  of 
the  second  rib.  Nerves — The  scaleni  are  supplied  by 
supra-clavicular  twigs  of  the  brachial  plexus. 

14.  Trapezius — Arises  from  the  external  occipital 
protuberance,  inner  third  of  superior  curved  line, 
ligamentuni  nucha%  the  spinous  processes  of  the  last 
cervical  and  all  the  dorsal  vertebrae  and  the  supra- 
spinous ligament ;  i7werfed  into  the  posterior  border 
of  the  outer  third  of  the  clavicle,  inner  border  of 
acromion,  and  upper  lip  of  the  spine  of  the  scapula. 
Nerres — ^Spinal  accessory  and  deep  brandies  of  the 
cervical  plexus. 

15.  Latissimus  Dorsi — -Arises  from  the  spinous 
processes  of  the  lower  six  dorsal  vertebra^,  posterior 
layer  of  the  lumbar  aponeurosis,  and  through  this  to 
the  lumbar  and  sacral  spines,  the  outer  lip  of  the  iliac 
crest,  the  last  three  ribs,  interdigitating  M'ith  the  ex- 
ternal oblique,  and  sometimes  from  the  lower  angle  of 
the  scapula ;  inserted  into  the  bottoni  of  tlie  bicipital 
groove  of  the  humerus.     Nernr — The  long  subscajmlar. 

IG.  Levator  Anguli  Scapulfe  —  Arises  from  the 
posterior  tubercles  of  tlie  transverse  processes,  of  tlie 
third,  fourth,  and  fifth  cervical  vertebra^ ;  ins<'ried  into 
the  posterior  liorder  of  the  scapula  above  tlie  spin(\ 
Nerves — Two  (ir  three  deep  branches  of  the  cervical 
]ilcxus,  and  a  brancli  fi'om  the  nerve  to  tlie  rhombnids 
(brachial  ])lexus). 
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17.  Rhomboideus  Minor— ^mes  from  the  ligamen- 
tum  imchiv  and  spinous  processes  of  the  last  cervical 
and  first  dorsal  vertebrre  :  inserted  into  the  posterior 
border  of  the  scapula  opposite  the  root  of  the  spine. 

IS.  Rhomboideus  IVIajor — Arises  from  the  spinous 
processes  of  the  four  or  five  upper  dorsal  vertebra", ; 
inserted  into  the  posterior  border  of  the  scapula  below 
the  spine.  Nnres — Both  minor  and  major  are  supplied 
by  a  special  supra-claA'icular  branch  of  tlie  brachial 
plexus. 

19.  The  Superior  Constrictor  —  Arises  from  the 
lower  third  of  the  internal  pterygoid  plate,  from  the 
hamular  process,  from  the  pterygo-maxillary  ligament, 
and  from  the  lower  jaw  ;  it  is  inserted  into  the  median 
raphe  behind. 

20.  The  Middle  Constrictor — ^me.s  from  the  greater 
and  lesser  cornua  of  the  hyoid  bone,  and  from  tlie  stylo- 
liyoid  ligament ;  it  is  insprfi'd  into  the  median  raphe. 

21.  The  Inferior  Constrictor  —  Arisen  from  the 
nblir^ue  line  of  the  thyroid  cartilage  and  from  the  side 
of  the  cricoid  cartilage  ;  it  is  inserted  into  the  median 
raphe. 

The  three  constrictors  overlap  from  lielow  upwards, 
the  inferior  overlapping  the  middle,  and  tlie  middle 
overlapping  the  superior.  Tletween  the  middle  and  tlie 
superior  we  find  (1)  the  glosso-pharyngeal  nerve,  (2) 
the  stylo-pharyngeus  muscle,  and  (3)  the  stylo-hyoid 
ligament.  Between  the  middle  and  the  inferior  we 
linrl  (1)  the  superior  laryngeal  artery,  (2)  the  internal 
brancli  of  the  superior  laryngeal  nerve,  and  {:\)  the 
external  branrh  of  the  same  nerve.  Passing  beloM^  the 
inferior  we  find  (1)  the  reeurrr'nt  laryngeal  nerve,  (2) 
the  inferior  laryngeal  braneli  (if  the  tliymid  iirtcry. 
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Between  the  base  of  the  skull  and  the  superior  ooi;- 
strictor  there  is  a  semi-lunar  interval  known  as  the 
'space  of  Morgagni:  It  is  filled  up  by  the  specially 
strong  submucous  coat  of  the  mucous  membrane  of  the 
pharynx ;  two  muscles  are  seen  in  this  space — levator 
palati  and  the  tensor  palati,  and  between  them  is 
situated  the  orifice  of  the  Eustachian  tube — and  two 
arteries  passing  into  the  pharynx — a  branch  from  the 
ascending  pharyngeal  artery,  and  another  from  tho 
inferior  palatine. 

ABDOMEK 

22.  External  Oblique — Arises  from  the  outer  sur- 
faces of  the  lower  eight  ribs  by  eight  digitations ;  tho 
upper  five  interdigitate  with  the  serratus  magnus,  tho 
lower  three  M'ith  the  latissimus  dorsi ;  inserted  into 
anterior  half  of  the  outer  lip  of  the  iliac  crest,  Poupart's 
ligament,  Gimbernat's  ligament,  triangular  fascia,  front 
of  pubes,  and  the  whole  length  of  the  linea  alba. 

23.  Internal  Oblique — Arises  from  the  outer  half  of 
Poupart's  ligament,  anterior  two-thirds  of  the  middlo 
lip  of  the  iliac  crest,  and  from  the  lumbar  aponeurosis  ; 
inserted,  the  lower  fibres  join  with  the  lower  fibres  of 
tlie  transversalis  to  form  the  conjoined  tendon  wliicli  is 
inserted  into  the  crest  of  the  pubes  and  tlie  ilio-pectineal 
line,  also  into  lower  border  of  the  cartilages  of  tlio 
four  lower  ribs,  and  the  linea  alba. 

24.  Transversalis — Arises  from  the  outer  third  of 
Poupart's  ligament,  anterior  two-tliirds  of  tlie  inner  lip 
of  the  iliac  crest,  outer  surfaces  of  the  cartilages  of  tho 
lower  six  ribs,  and  by  three  lamellae — from  the  tips  oi' 
the  spinous  processes  of  the  lumbar  vortobrio,  the  tips 
of  the  transverse  processes,  ami  from  tlio  bodies  of  tln^ 
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vertebne  at  the  roots  of  the  transverse  processes,  forming 
tlie  fascia  luviborum  ;  insertion  into  lineca  alba,  pubic 
crest,  and  ilio-pectineal  line  (conjoined  tendon). 

25.  QuadratUS  Lumboruin'— Arises  from  the  ilio- 
lumbar ligament  and  iliac  crest ;  inserted  into  the  inner 
half  of  the  last  rib  and  into  the  tips  of  the  transverse 
processes  of  the  upper  four  lumbar  vertebraj.  Nerves 
—The  above  four  muscles  are  supplied  by  the  loAver  six 
intercostal,  the  last  dorsal,  the  ilio-hypogastric,  and  the 
ilio-inguinal  nerves. 

26.  Psoas  Magnus  —  Arises  from  tlie  transverse 
processes  of  tlie  lumbar  vertebra-,  from  the  interver- 
tebral discs  and  from  the  tendinous  arches  bridgijig 
across  the  four  lumbar  arteries ;  inserted  into  the  lesser 
trochanter  of  the  femur.    Nerves— ¥xom  lumbar  plexus. 

27.  Iliacus — Arisi'S  from  the  iliac  fossa,  ilio-lumbar 
ligament,  base  of  sacrum,  and  capsule  of  the  hip  joint; 
inserted  along  with  the  psoas  niagnus.  Nerve — Anterior 
crural. 

UrPEli  EXTllEMJTY. 

2.S.  Pectoralis  Major  —  Arises  from  the  anterior 
surface  of  tlie  inner  half  of  the  clavicle,  front  of  the 
stcniuiii,  cartilages  of  all  the  true  ribs  except  first  and 
seventh,  and  aponeurosis  of  the  external  obliipic  ;  in- 
serted into  the  outer  lip  of  the  bicipital  groove.  Nerves 
— The  external  anterior  thoracic  nerve,  and  a  branch 
fii iiii  the  iiiLcrnal. 

2'.J.  Pectoralis  Minor — Arises  from  the  tilild,  i'uiirth, 
and  fifth  rilis  near  their  junction  with  the  cartilages; 
inserted  into  the  coracf>id  jirocess,  inner  border.  Nerve 
internal  anterior  thoracic. 

SerratllB  Magnus— by  nine  digilaliun.-; 
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I'rom  the  outer  surfaces  of  tlic  eight  ujjper  riljs  (tliu 
second  liaving  two  cligitations  ;  inserted  into  the  anterior 
surface  of  the  base  of  the  scapula,  especially  at  the 
upper  and  lower  angles.  -iYerye— The  posterior  thoracic, 
or  nerve  of  Bell. 

31.  Deltoid — Arises  from  tlie  outer  third  of  tlic 
anterior  border  of  the  clavicle,  outer  border  of  acromion, 
and  lower  edge  of  spine ;  inserted  into  the  middle  uf 
the  outer  surface  of  the  shaft  of  the  Immerus.  Nerce 
— ■Circumflex. 

32.  Subscapularis— .4/7'.se.v  from  the  ventral  surface 
of  the  scapula  ;  inserted  into  the  lesser  tuberosity  of  the 
liumerus.    Nerves — Short  and  middle  subscapulars. 

33.  Supra-Spinatus — Arises  fxom  the  supra-spmous 
fossa  and  upper  surface  of  spine;  inserted  into  the 
upper  facet  or  great  tuberosity  of  humerus.  Nen-e — 
the  supra-scapular. 

34.  Infraspinatus  —  Arises  from  the  infraspinuus 
fossa,  ridges  and  fascia ;  inserted  into  the  middle  facet 
on  the  great  tuberosity.    Nerre — SuprascapiUar. 

35.  Teres  Minor — Arises  from  tlie  upper  two-thirds 
of  the  dorsal  surface  of  tlie  axillary  border  of  the 
scapula ;  inserted  into  the  loM'cr  facet  on  great  tuber- 
osity.   Nerre — Branch  of  circumflex,  with  ganglion. 

36.  Teres  Major — Arises  from  the  dorsal  surface  of 
the  inferior  angle  of  the  scapula  ;  inserted,  inner  lip  of 
tlie  bicipital  groove  of  the  liumcrus.  Nerre — Tlic 
middle  subscapular. 

37.  Biceps — .  [rises,  tip  of  coracoid  process  and  apex 
of  glenoid  cavity  (long  head);  inserted,  Ijaek  part  of 
the  bicipital  tuljercle  of  the  radius.  Nerre — Musculo- 
cutaneous. 

38.  Coraco-brachialis.  — --Irik'i-,  tip  of  coracoid  pro- 
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ro.s.s  ;  in--<eiiL'(J,  iiuiei'  surface  of  middle  of  tsliaf L  opposite 
deltoid.    Nei-oe — Miisculo-cutaneous. 

39.  Brachialis  Anticus. — ^v/Ve.s,  lower  half  of  the 
inner  and  outer  surfaces  of  the  shaft  of  the  humerus 
and  septa;  inserted,  base  of  coronoid  process  of  tlic 
ulna.  Nerves  —  ^Musculo  -  cutaneous  and  mnsculo- 
spiral. 

40.  Triceps. — Arises,  below  glenoid  fossa  of  the 
scapula,  posterior  surface  of  the  .shaft  of  the  humerus, 
above  and  below  the  musculo-spinal  groove.  Nerve — 
Musculo-spiral. 

11.  The  following  five  muscles  all  arise  from  the 
inner  condyle  of  the  liumerus,  septa,  and  fascia  of  fore- 
arm, with  special  origins  as  follows: — {a)  Pronator 
Radii  Teres  —  Inner  surface  of  coronoid  process; 
inserted  into  the  middle  of  the  outer  surface  of  the 
shaft  of  the  radius ;  Nerve— Tlia  median,  {h)  Flsxor 
Carpi  Radialis — iN'o  special  origin;  inserted,  front  of 
base  of  second  and  partly  of  the  third  metacarpal  bones; 
iVen-e  — The  median.  (c)  Palmaris  LongUS — No 
special  origin ;  iiiserfed,  apex  of  palmar  fascia.  Nerve 
—The  median.  ('7)  Flexor  SubliiTiis  Digitorum. — 
Aris''x,  inner  edge  of  coronoid  process  of  tlie  ulna,  above 
the  ])r(;uatur  radii  teres,  and  the  obliipH'  liiie  in  front  of 
till',  radius;  iiisrrled,  sides  of  seconil  )iha,langi'S.  Nerve 
— The  median,  (c)  Flexor  Carpi  U I naris.  . I 
aponeurosis  attached  to  the  posterior  edge  of  the  ulna; 
!i)-<>'rli'd,  pisiform  lionr  and  lifili  iii('ia<"ir]ial.  Nerve — 
The  ulnar. 

t'J.  Flexor  Profundus  Digitorum.  .Iz/x'-s  upper 
t\V(i-thirds  of  the  anterior  and  inni'r  surfaces  of  the 
sliidl  'if  tlic  ulna,  aponeurosis  nilaclinl  ti.i  t.lio  posterior 
edf'e  of  Hie  ulna,  and  half  the  niteros.-eon.^;  memljrane; 
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inserted,  bases  of  the  third  lAalanges.    Nerves  Uhiar 

and  anterior  interosseous  branch  of  median. 

43.  Flexor  LongUS  Pollicis.— vlri^es,  upper  part  of 
the  anterior  surface  of  the  shaft  of  the  radius,  inter- 
osseous membrane,  and  sometimes  from  the  inner  edge 
of  the  coronoid  process  of  the  uhra;  inserted,  base  of  last 
phalanx  of  thumb;  iVt'?-rd;— Anterior  interosseous  of 
median. 

44.  Pronator  Quadratus.  —  ^?  'ises,  lower  part  of 
ulna;  inserted,  lower  part  of  radius.  Ahrve — i\.nterioi' 
interosseous  from  median. 

4.'i.  Supinator  LongUS.— .4?w,  upper  two-thirds  of 
the  external  condyloid  ridge  of  the  humerus;  inserted, 
base  of  styloid  process  of  radius.  Nerve — Musculo- 
spiral. 

46.  Extensor  Carpi  Radialls  Longior. — A  rises,  lower 
third  of  external  condyloid  ridge  of  humerus  and  septa: 
inserted,  back  of  base  of  second  metacarpal.  Nen-e — 
The  musculo-spiral. 

47.  Extensor  Carpi  Radialis  Brevior.  —  Arises, 
external  condyle,  lateral  ligament,  fascia  and  septa: 
inserted,  back  of  base  of  third  metacarpal. 

48.  Extensor  Communis  Digitorum. — Arises,  ex- 
ternal condyle,  fascia  and  septa;  inserted  bases  of  second 
and  third  phalanges  of  the  four  fingers. 

49.  Extensor  Minimi  Digiti.  —  ^me6',  as  last  : 
■inserted,  joins  corresponding  tendon  of  tlie  common 
extensor. 

50.  Extensor  Carpi  Ulnaris. — Arises,  external  con- 
dyle, fascia,  and  septa,  and  aponeurosis  attached  to  the 
posterior  border  of  the  ulna:  inserted,  base  of  meta- 
carpal buue  of  little  finger. 

51.  Supinator   Brevis.  —  Arises,  commun  tendon, 
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orl)i(^ular  ligament  of  radius,  and  depresBion  below 
lesser  sigmoid  cavity;  inserted,  posterior  and  outer  sur- 
faces of  radius  above  the  oblique  line. 

•52.  Extensor  Ossis  Metacarpi  Pollicis. — Arises, 
middle  thirds  of  posterior  surfaces  of  both  radius  and 
ulna  and  interosseous  membrane;  inserted,  base  of  first 
metacarpal  bone. 

5.3.  Extensor  Primi  Internodii  Pollicis. — Arises, 
posterior  surface  of  radius  below  the  previous  muscle, 
and  interosseous  membrane;  inserted,  base  of  first 
phalanx  of  thumb. 

54.  Extensor  Secundi  Internodii  Pollicis. — Arues, 
posterior  surface  of  the  ulna  lielow  the  ossis  and  inter- 
osseous membrane;  inserted,  base  of  terminal  phalanx 
of  thumb. 

55.  Extensor  Indicis. — -Arises,  posterior  surface  of 
the  ulna  below  the  previous  muscle;  inserted,  joins 
corresponding  tendon  of  common  extensor. 

The  previous  eiglit  muscles  are  all  supplied  by  tlie 
posterior  interosseous  division  of  the  musculo-spiral 
nerve. 

LOWFJ;  KXTRKMTTY. 

5G.  Tensor  Fascia  Femoris.  —  Arises,  anterior 
.superior  spine  and  cri^st  of  ilium  behind  it;  iiiserfcf/, 
ilio-til)ial  band.    Nn-i)e — The  superior  gluteal. 

57.  Sartorius, —  Arises,  anterior  superior  spine  and 
notch  ]ich)w;  inserted,  upper  part  of  inner  surface  of 
tibia  covering  gracilis  and  senii-teudinosus.  Nr-rre — 
]Vliddie  or  internal  cutaneous  braiicli  of  anterior  crural. 

58.  Rectus  Femoris. — /Ir/w.s',  anterior  inferior  spine 
and  above  hrini  of  acetabulum;  innrrtrd,  u]>per  border 
of  the  patidl.T.     Nrrrp — yVntcrinr  crural. 
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no.  Vastus  Extern  us. — ArUe><,  anterior  horder  nnd 
outer  surface  of  great  trochanter,  outer  border  of  linea 
aspera  and  septa;  innerterl,  outer  border  of  patella. 
Nerve — Anterior  crural. 

60.  Vastus  Intern  us. — Arises,  whole  length  of  the 
side  of  the  linea  aspera  and  septa;  inserted,  inner 
border  of  patella.    Nerve — Anterior  crural. 

61.  Crureus. —  Arises,  upper  three-fourths  of  the 
anterior  surface  of  the  femur;  inserted  into  upper 
border  of  patella.    Nerve — Anterior  crural. 

62.  Pectineus. — Arises,  ilio-pectineal  line  and  surface 
in  front  of  it;  inserted  into  the  line  from  lesser 
trochanter  to  linea  aspera.  Nerces — Obturator  and 
anterior  crural. 

63.  Gracilis. — Arises,  rami  of  pubes  and  ischium; 
inserted,  upper  part  of  inner  surface  of  the  shaft  of  the 
tibia  above  semi-tendinosus  and  below  sartoriiis.  Nerve 
— The  obturator. 

64.  Add  uctor  LongUS.— -4r/.se^,  by  a  round  tendon  just 
below  the  crest  of  the  pubes;  inserted,  middle  third  of 
inner  lip  of  Imea  aspera.    Nerve — The  obturator. 

65.  Adductor  Brevis. — Arises,  front  of  pubes  below 
the  longus;  inserted,  linea  aspera  and  line  leading  from 
the  lesser  trochanter.    Nerve — Tlie  obturator. 

66.  Adductor  Longus. — Arises,  outer  side  of  tuber- 
osity of  ischium,  and  rami  of  ischium  and  pubes; 
inserted,  whole  length  of  the  linea  aspera  crossing 
obliquely  from  the  outer  to  the  inner  side.  Nerves — 
(Obturator  and  groat  sciatic. 

67.  Gluteus  Maximus.— -  Ir/Vs,  superior  curved  line, 
crest  above  this,  side  of  sacrum  and  coccyx,  great 
sacro-sciatic  ligament;  insericil,  ilio-til)ial  band  and 
line   I(Milin"  from  Uic  gi'oat  trochnnter  to  tbe  linen 
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.ispera.  Xerres — Inferior  gluteal  from  small  seiatie, 
and  special  branches  from  the  sacral  plexus. 

68.  Gluteus  Medius. — Arises  between  superior  and 
middle  curved  lines  and  iliac  crest;  inserted,  outer 
surface  of  great  trochanter.     Nerve — Superior  gluteal. 

69.  Gluteus  Minimus. — Arims  between  middle  and 
inferior  curved  lines;  inserted,  anterior  border  of  great 
trochanter.    Nerre — Superior  gluteal. 

70.  Pyriformis. — Arises,  front  of  sacrum  between 
the  first,  second,  third  and  fourth  sacral  foramina,  edge 
of  great  sacro-sciatic  foramen  and  great  sacro-sciatic 
ligament;  inserted,  posterior  part  of  upper  border  of 
the  great  trochanter.    Nerve — From  sacral  plexus. 

71.  Obturator  Internus.  — -4/7ses,  inner  surface  of 
true  pelvis  round  about  and  over  the  obturator  mem- 
brane; inserted,  joined  by  the  gemelli  and  inserted 
into  the  upper  border  of  the  great  trochanter.  Nerrc — • 
Special  branch  from  sacral  plexus. 

72.  Quadratus  Femorls.— Arises,  outer  edge  of 
tuberosity  of  ischium;  inserted,  linea  quadrati  on  back 
of  great  trochanter.  Nerve — Special  branch  from  sacral 
jilexus. 

73.  Obturator  Externus. — Arise.'<,  outer  surface  of 
obturator  membrane  and  bone  round;  inserted,  digital 
fossa  of  femur.    Nfrrc — The  obturator. 

74.  Biceps. — -Arises,  lower  and  inner  facet  on  tuber- 
osity of  iscliiuHi  and  outer  lip  of  linea  aspcra;  inserted, 
head  of  fibula.    Nerve — Great  sciatic. 

7").  Semitendinosus. —  yl?7.««,  witli  long  head  of 
biceps  from  the  tuberosity  of  the  ischium;  inserted, 
upper  part  of  inner  surface  of  shaft  of  tibia  below 
gracilis  and  beneath  the  sartbrius.  Nnrr.e — Great 
.sciatic. 
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76.  Semimembranous. — Arise>i,  upper  and  outer 
facet  on  the  tiiberosity  of  the  ischium;  inserted,  posterior 
part  of  inner  tuberosity  of  the  tibia,  fascia  of  popiliteus 
muscle,  and  posterior  ligament  of  the  knee  joint. 
Nerve — The  great  sciatic. 

77.  Tibialis  Anticus. — Arises,  outer  tuberosity  and 
upper  two-thirds  of  the  shaft  of  the  tibia  and  inter- 
osseous membrane;  inserted,  internal  cuneiform  and 
base  of  first  metatarsal.    Nerve — Anterior  tibial. 

78.  Extensor  Longus  Digitorum.— .4/7>es,  outer 
tuberosity  of  tibia,  upper  three-fourths  of  anterior 
surface  of  shaft  of  the  fibula,  interosseous  membrane, 
and  septa;  inserted,  bases  of  second  and  third  phalanges 
of  the  four  outer  toes.    Nerve — Anterior  tibial. 

79.  Extensor  Proprius  Hallucis. — Arises,  middle 
three-fifths  of  the  anterior  surface  of  the  shaft  of  the 
fibula  internal  to  the  common  extensor;  inserted,  base 
of  last  phalanx  of  great  toe.    Nerve — Anterior  tibial. 

SO.  Peroneus  Tertius. —  Arises,  lower  fourth  of 
anterior  surface  of  the  shaft  of  the  fibula;  inserted, 
base  of  fifth  metatarsal.    Nerve — Anterior  tibial. 

81.  Peroneus  Longus. — Arises,  head  and  upi3er  half 
of  the  antero-external  surface  of  the  .■^haft  of  the  fibula; 
inserted.,  outer  side  of  base  of  first  metatarsal  and 
internal  cuneiform  bone.  Nerrc — ^Musculo-cutaneous 
branch  of  external  popliteal. 

82.  Peroneus  Brevis. — Arises,  middle  third  of  tlic 
antero-exteriial  surface  of  tlie  fibula;  inserted,  base  of 
iifth  metatarsal.    Nerve — I\rusculo-cutaneous. 

83.  Gastrocnemius. — Arises,  upper  and  back  part  of 
tlie  condyles  of  tlie  femur;  inserted,  forms  part  of  the 
tendo  Achillis.     Nerre — Tnternal  popliteal. 

84.  SoleUS. — ylr/.sv>.s',  bmOc  of  head  and  upper  third 
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uf  the  posterior  surface  of  the  hbiUa,  oblique  liiic  and 
inner  border  of  the  tibia,  and  a  fibrous  arch  between 
the  two  bones;  iimrteil,  forms  j^art  of  the  tendo 
Achillis.  Nerve- — Internal  popliteal. 

85.  PopliteilS,  —  Arises  from  a  depression  on  the 
outer  coiulyle  of  the  femur;  imerted,  triangidar  surface 
on  the  back  of  the  tibia  above  the  oblique  line.  Nerve — 
Internal  popliteal. 

86.  Flexor  LongUS  Hallucis.  —  Arises,  lower  two- 
thirds  of  the  posterior  surface  of  the  shaft  of  the  fibula ; 
inserted,  base  of  last  phalanx  of  great  toe.  Nerce — 
Posterior  tibial. 

87.  Flexor  Longus  Digitorum.  —  Arises,  posterior 
surface  of  the  shaft  of  the  tibia  below  the  oblique  line 
and  internal  to  the  tibialis  posticus;  inserted,  bases  of 
the  last  phalanges  of  tlie  four  outer  toes.  Nerve — 
Posterior  tibial. 

88.  Tibialis  Posticus.  —  Arises,  posterior  surface 
uf  tlie  sliaft  uf  tlic  tibia  below  the  oblique  line  and 
extcruul  to  tliu  digitorum,  interosseous  membrane,  and 
upper  three-fourths  of  tin;  inner  surface  of  tlic  sliaft  of 
the  fibula;  Inserlod,  tubci'osity  of  scaplioid.  Nerve — 
The  posterior  tibial. 
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sti'ucttires  round,  602 
synovia]  membranes  of,  003 
Anterioi'  clianaber  of  eye,  4S2 
Anti-cubifnl  fossa,  571 
Antrum,  diseases  of,  552 
Arm,  ani))utations  of,  193 
Arteries,  ligature  of,  21 
complications  of,  28 
materials  for,  21 
]irineiples  of  n|i|)licatiou,  23 


Arteries  special — 

aorta,  abdiDninal,  113 
axillary,  92 
brachial,  98 
carotids — 

common,  66 

external,  76 

internal,  74 
dorsalis  jiedis,  154 
facial,  85 
femoral,  129 

common,  132 

deep,  138 

superficial,  134 
gluteal,  123 
iliac,  common,  116 
iliac,  external,  124 
iliac,  internal,  120 
innominate,  40 
lingual,  81 

mammary,  internal,  63 
meningeal,  middle,  90 
occipital,  87 

palmar,  superficial,  and  deep, 
110 

peroneal,  148 

plantar,  external,  154 

[lopliteal,  140 

pudie,  123 

radial,  103 

sciatic,  123 

subclavian,  46 

temporal,  89 

thyroid,  inferior,  62 

thyroid,  superior,  80 

tiliiiil,  anterior,  149 

tibial,  posterior.  143 

ulnar,  107 

vertebral,  60 
Arteriotomy,  527 
Arterio-venous  aneurism,  3 
Astragalus,  dislocation  of,  3S8 

excision  of,  471 
Atlas,  disease  of,  616 
Axilla,  the,  567 

abscess  in,  568 

contents  of,  568 
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fasciii  of,  571 
ghuids  of,  568 

rt'latioii  of  uouLeiils  to  walls, 
569 

Axis,  disease  of,  616 

IJasu  of  skull,  fracture  of,  554 
iiladder,  anatomy  of,  727 

conditions  of,  in  litliotrity, 
710 

position  of,  in  chikben,  705 
puncture  above  pubes,  7"27 
puncture  through  rectum,  728 
sounding  of,  698 

Brachial  plexus,  569 

Breist,  excision  of,  612 

Broad  ligament  of  uterus,  734 

Bryant's  triangle,  366 

Bursie  in  neck,  525 

C'analiculi,  483 
Garden's  amputation,  168 
Cardiac  areas,  607 
Castration,  736 
t'avemous  sinus,  477 
('liolccystotomy,  646 
('liopart's  amiiutation,  224 
(  irr-iimcision,  739 
Cleft  palate,  528 
(,'lub-foot,  598 
Coi:k's  oiicralioii,  72S 
C<jllatcral  circulation   in  liga- 
ture of — 
abdominal  aorta,  115 
iixillarv — 
first' part,  94 
third  ]iarl,  97 
b)-achi:il,  \(y> 
i:arotids — 
common,  72 
external,  78 
femoral,  common,  133 
femoral,  dec]i  and  snpei  lici^d, 
139 

iliac,  common,  120 
externni,  127 
internal,  122 


innominate,  43 
radial,  107 
subclavian — 
first  part,  50 
second  part,  59 
third  part,  59 
tibial,  anterior.  153 
tibial,  posterior,  149 
ulnar,  110 
C'olotomj',  631 
Colectomy,  643 
Conjunctiva,  vessels  of,  486 
Constrictors,  structnrcsbelween, 
747 

Cranial  nerves — 

second  pair,  489 

third  pair,  490 

fourth  pair,  492 

fifth  pair — 

first  division,  492 
second  division,  563 
third  division,  564 

sixth  pair,  493 

seventh  paii',  558 

ninth  pair,  565 
(_'ysts,  dentigcrous,  554 

Dislocalions,  special,  33U 
ankle  joint,  382 
astragalus,  388 
idavicle,  330 

inner  cud,  330 

outer  end,  334 
(dbow,  346 

l'orca,rm,  bnncs  of,  350 
hi)),  359 
jaw,  525 
knee,  372 
jiatella,  381 
shoulder  jnint,  336 
thumb,  358 
wrist  joint,  355 

l*;a,r,  49(1 
blcc<ling  from,  555 
cxti-riiiii  M.uilitory  niealiis,  496 
exaniinat ion  ol,  505 
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Elbow  joint,  298 

aiia.stoiiio.se.s  round,  102 

ilislocatious  of,  346 

excision  of,  298 
Enceplialocele,  557 
Enterectoniy,  643 
Enterotomy,  642 
J'^piplioi-a,  485 
Eustaeliian  catheter,  504 

tube,  501 
Eye,  excision  of,  494 

refracting  media,  of,  482 
Eyeball,  479 

movements  of,  488 

muscles  of,  488 

nerves  of,  489 

vessels  of,  486 
Eyelids,  479 
Excision  of — 

ankle,  326 

astragalus,  471 

clavicle,  471 

elbow,  298 

eye,  494 

liip  joint,  314 

joints,  284 

conditions  of  success,  288 
indications  foi',  284 
instruments  for,  290 

knee,  319 

lower  jaw,  466 

mamma,  612 

OS  calcis,  470 

scapula,  474 

shoulder  joint,  292 

tongue,  543 

nppcr  jaw,  459 

wrist  joint,  306 

Fifth  nerve  on  I'ace,  di\-isiiin  of. 

Eingcrs,  am])utati(in  of,  172 

outanciius  nerves  of,  578 
Fistula  ill  ano,  689 
Elcxor  tendons,  sheaths  of,  576 
Foot,  iimputiition  of,  213 
Forearm,  ani|uitation  of,  193 


Fractures,  special,  391 
arm,  399 
clavicle,  391 
Colles's,  423 
coracoid  process,  399 
coronoid  process  of  ulna,  419 
femur — 

lower  end  of,  438 

necks  of,  431 

shaft  of,  438 
iibula,  lower  end,  453 
forearm,  416 
humerus,  399 

nerve  injuries  in,  413 
leg  of,  450 
olecranon,  417 
patella,  445 
pelvis,  429 
Pott's,  453 
radius,  419 
ribs,  609 
scajiula,  297 
skull,  base  of,  554 
spine,  617 
tibia,  451 
ulna,  420 

Gall  bladder,  646 
(hilvano-puncture,  18 
Gangrene,  after  ligaliiic,  29 
Gastrotomy,  628 
Gastrostomy,  628 
Genuvalgum,  593 

operations  for,  594 
Glottis,  o?dema  of,  519 
Gluteus   maximus,  struetures 

under,  583 
Groin,  glands  of,  581 

Hieniatocele,  724 
Hancock's  excision  of  ankle,  326 
stibastragaloid  amputation, 
237 

Hand,  amputations  of,  172 
Hare-lip,  528 

Heart,  relation  of  to  clicbt  wall, 
605 
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HoiMiin,  f).'9 

anatomical  ooverings,  661 
congenital,  676 
encysted  or  infantile,  676 
funicnlar,  678 
incarcerated,  659 
inflamed,  659 
irreducible,  659 
Littre's  hernia,  685 
obstructed,  659 
operations  for,  668 
radical  euro  of,  673 
reducible,  659 
reduction,  mi  bissac,  672 
reduction,  en  'niaatic,  671 
strangulated,  659 
Ifi'i'iiiii',  special — 
fenioral,  678 

course  of,  081 

coverings  of,  681 

crural  canal,  680 

crural  ring,  681 

fenioi-al  sheath,  680 

operation  for,  682 

saphenous  opening,  670 

taxis  in,  681 
inguinal,  660 

canal,  661 

congenital,  670 

direct,  605 

in  female,  678 

infantile,  670 

oblique,  664 

covf^rings  of,  005 

taxis  in,  672 
obturatoi-,  685 
umbilical,  686 

coverings  of,  086 
ventriil  hernia,  087 
I  111)  joint  disease,  586 
(liagnnsis  of,  587 
signs  of,  587 
Holt's   t  ii'ut  niciit  of  stricliU'c, 

717 

I  [ydreiiceplialoi'ch',  557 
Hydrocele,  725 
■  •(inc"'nital,  725 


encysted  or  infantile,  725 
of  spermatic  cord,  720 
of  tunica  vaginalis,  725 
Hydro-sarcocele,  725 
Hypoglossal  nerve,  .564 

In-lcnec,  593 
Incarcerated  hernia,  659 
Infantile  hernia,  676 
Inner  ear,  505 
Irreducible  hernia,  659 
Ischio-rectal  fossa,  688 

Jaw — 

lower,  dislocation  of,  525 
excision  of,  466 

upper,  excision  of,  459 
Joints,  description  of — 

ankle,  382 

elbow,  346 

hip,  359 

knee,  372 

shoulder,  336 

sterno-cliivicular,  330 

wrist,  355 
Joints,  effusion  fif  fhnd  iuto- 

ankle,  385 

elbow,  348 

hip,  363 

knee,  378 

shoulder,  339 

sterno-cla.vicular,  331 

wrist,  357 
Joints,  excision  of — 

ankle,  326 

elbow,  298 

hip,  314 

knee,  319 

sliouldm-,  292 

wrist,  306 

l\iilncys,  051 

(liss(n;tion  to  expose,  052 

operations  on,  053 
ne]ihrectoniy,  055 
by  lumbar  incision,  056 
by  abdominal  incision.  0 
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Kiihioys — npr-rations  on  ( ccmld.  ) 
iiophrolitliotoiu}',  654 
iiephrorraijliy,  655 
nephrotomy,  654 
tapping,  653 
relation  of  to  sui'face,  651 
tumours  of,  653 
Knee  joint,  319 

articular  arteries,  592 
bursfe  near,  593 
division  of  contracted  tendons, 
near,  591 
Jv nock-knee,  593 

Jjachrymal  apparatus.  4S2 

sac,  484 
Laparotomy,  641 
Laryngotomy,  519 
Linoa  alba,  626 
Tjinea  semilunaris,  626 
Ijinea  transversa',  624 
Lingual  nerve,  division  of,  524 
Tjitliectasy,  712 
Lithotomy,  lateral,  695 

assistants  required,  697 

instruments  for,  695 

operation  of,  698 

preparation  of  patient,  697 

liilateral,  706 

lateral,  695 

median,  705 

supra-pubic,  707 
Lithotrity,  70S 

Littre's  operation  for  colotomy. 
639 

Liver,  relation  of,  to  surface,  645 
l^ungs,   relation   nf,    to  cliest 
wall,  60S 

Mamma,  excision  of,  612 
Mastoid  cells,  508 

to  tre[)hine,  508 
IMcckel's  ganglion,  563 
jMediiin  lithotomy,  705 
Menibraiia  tympani,  497 

structure  of,  498 
Meningeal  arteries,  537 


Meningocele,  557 
iMembrana  tympani,  496 
Middle  eai',  498 
Morgagni  space  of,  748  . 
Morris's  test    in    fracture  of 

femur,  366 
Motor  areas,  555 
Muscles,  oi'igin  and  insei'tion  of. 

744 

Nasal  duct,  484 
Neck,  bursa;  of,  625 

fascia  of,  551 

middle  line  of,  510 
Nelaton's  test  liue,  365 
Nerves,  injuries  of,  413 

spinal  accessory ,  to  stret ch ,  5  4  9 

sympathetic,  493 
Nuck,  canal  of,  678 

Obturator  heinia,  685 
CEdenia  Glottidis,  509 
Qisophagotomy,  521 
(Esophagus,  relations  of,  521 
Opthalmoscopic  appearance  of 

fundus,  482 
Orbit,  the,  476 
Os  calcis,  excision  of,  470 
Otic  ganglion,  564 

Palate- 
hard,  cleft,  529 

soft,  cleft,  528 

staphyloraphy,  530 

uranoplasty,  531 
Palmar  arches,  110 
Paracentesis  abdominis,  657. 

pei'icardii,  612 

thoracis,  611 
Paraphimosis,  742 
Pa,rotid  gland,  diseases  of,  638 

abscess,  538 

iluct,  523 

tumours,  538 
I'clvic  fascia,  732 

peritoneum,  733 
Pelvis,  fractures  of,  429 
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Ponis  7ns 

aiuputiitioii  of,  742 
l\>riueul  lascia,  690 

sectii)ii,  718 
Pcriiueuin,  (i87 
Pliaiyux,  relations  of,  523 
Phimosis,  739 
Popliteal  sjiace,  591 
Poupart's  ligauieiit,  structures 

under,  580 
Prostate  gland,  719 

hypertrophy  of,  720 
Puiicta  lacliryinalia,  483 
Puncture  of  bladder  al)nvi>  the 
pnbes,  727 

Pioctnm,  729 

excision  of,  731 

parts  felt  by  finger  in,  730 
Rectus  abdominis,  023 

sheath  of,  625 
Piibs,  how  to  count,  60S 

fracture  of,  609 
liolando,  fissnre  of.  555 

Sarcocelc,  724 

scrofulous,  725 

simple,  724 

sypliilitic,  725 
Scarpa's  triangle,  582 
Scalp,    extravasation    into  or 
under,  536 

wounds  of,  533 
Scapula,  excision  of,  474 
Sciatic  nerve,  to  stretch,  584 
Siieatlis  of  tenilons,  inllamuia- 

tion  of,  576 
Skull,  fractures  (jf,  554 

ba,se,  554 

motor  areas,  555 

trejiliiuing  the,  540 
Soft  jiaL'itc,  structure  of,  532 
Sounding  for  stone,  698 
Spermatic  cord,  734 

iiydrocele  of,  726 

vari("ocele  of,  724 
Sphenoidal  fissiire,  477 


Spina  bifida,  619 

treatment  of,  620 

varieties  of,  619 
Spine,  615 

fractnrt -dislocation  of,  617 

injury  of  cord,  618 

muscles  a,t  upper  part  of.  616 
Spleen,  648 

excision  of,  650 

percussion  of,  649 

relation  of,  to  surface,  648 

tumours  of,  649 
Stapliylorapliy,  530 
Sternum  cleft,  621 
Steriio  -  mastoid,    division  of, 

550 

Stomach,  relations  of,  027 
Suboccipital  triangle,  615 
Suppuration  in  antrum,  555 
Supra-pubic  lithotomy,  707 

Talipes,  598 

calcaiieo-valgus,  000 

calcaneus,  601 

eipiinus,  600 

valgus,  600 

varus,  598 
Testicle,  663 

descent  of,  603 
Throat,  cut,  520 
Thigh,  deep  fascia  of,  588 
Toes,  cutaneous  nerves  of,  004 
Tongue,  excision  of,  543 
Tonsils,  excision  of,  525 
Tiu'ticollis,  549 
Traeliea,  relations  of,  515 
Tracheotomy,  509 

ill  cliildren,  517 
'l're[)]iiiiing  skull,  540 
Tunica    vaginalis,  hiemiiloede 
of,  724 

hydrocele  of,  722 
Tympanic  cavity,  498 

arteries  of,  501 

nerves  of,  501 

relations  of,  507 
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Umliilieal  licniia,  fiSfi 
Uranoplasty,  531 
Urethra,  anatomy  of,  713 

curves  of,  715 

divisions,  713 
.  length,  713 

size  and  shape,  714 

stricture  of,  organic,  716 
usual  seats,  716 
Urine,  extravasation  of,  691 

Vas  deferens,  anatomy  of,  735 
Vaiicocele,  724 
Varicose  aneurism,  3 
Varix,  aiieurismal,  3 


Veins  at  bend  of  elbow,  57"2 
Venesection  from  external  jug- 
ular, 526 
Ventral  hernia,  687 

Watery  eye,  485 
Weaver's  bottom,  583 
Wood's  operation  for  hernia, 
675 

Wrist,  synovial  membranes  of, 
575 

sheaths  of  tendons,  576 
Wry  neck,  549 

Wurtzer's  operation  for  hernia, 
675 
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